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Molten iron runs white hot from a huge 
ladle into an open hearth furnace for con- 
version into steel. The quality of this steel 
is the responsibility of this engineer. He 
also assists in coordinating open hearth 
operations and incoming raw materials 
and plans improvements in methods. This 
is a typical example of one of the many 
Opportunities for engineering graduates 
at United States Steet, 


In choosing your career...consider United States Steel 
... the leader in the one industry that’s truly basic! 


T has been said: “United States Steel ig For complete information on the oppor- 
the industrial family that serves the nation tunities available at United States Steel for 
and the world.’’ For in our homes and fac young men of ambition and foresight, send 
tories in communications... in transpor- for a copy of our free book—Paths of Oppor- 
tation—steel is basic, tunity. Doing so may very well be the begin- 


ning of a successful and rewarding career for 
you at United States Steel, 
| United States Steel Corporation, Personnel Division 

525 William Penn Place, Pittsburgh 30, Pa, 


Please send me a free copy of your book, “Paths of Opportunity,” 


This means that in the complex and rami 
fied organization which constitutes United 
States Steel, unlimited opportunities are pre- 
sented to the college graduate— whether his 
preference is engineering, administrative 
work, or any of a score or more of other 
activities in this highly diversified industry, 


In the final analysis, United States Steel is 
men . men of high caliber, exceptional 


ability, broad vision and complete dedication, (College) ee (Course) (Date of graduation) 


Traditionally, United States Steel looks to | Address 

its young men of today to become its leaders | 

of tomorrow, | City State 
| 


j Name | 


TO MAKE THINGS 
BETTER 
FOR AMERICA— 


Aveo Manufacturing Corporation is a builder of quality products 
for the commercial economy and high-performance military 
systems for national defense. Aircraft engines, electronics systems, 
farm implements, kitchen components and the nose cone for the 
Air Force Titan intercontinental ballistic missile are being 
produced by Avco today, 


The foundation for Avco tomorrow is being laid at our Research 
and Advanced Development Division. We know that the tech- 
nology of the future will be built on scientific research being done 
now. Amazing new materials and new means for creating useful 
power hold out the promise of great advances in transportation, 
in agriculture, in consumer products, in nearly every aspect of 
our future economy. New scientific knowledge and its imaginative 
application can turn these promises into reality. Work at the 
Research and Advanced Development Division has already shown 
what rapid strides can be taken in a short time. 


The division is composed of outstanding scientists and engineers 
who work in an environment that fosters creative investigation. 
It is the “breakthrough” division of a progressive manufacturing 
organization. Avco management recognizes the role of the 
scientist in modern technology. Avco’s determination to make 
things better for America places the resources of a large, diver- 
sified, aggressive company firmly behind the Research and 
Advanced Development Division. 


- Raymond A. Rich 
President, Aveo Manufacturing Corporation 


Pictured above is our new Research and Development Center now under 
construction in Wilmington, Massachusetts. Scheduled for completion in 
early 1958, this ultramodern laboratory will house the acientifie and tech- 
nical staff of the Aveo Research and Advanced Development Division, 


Avco's new research division now offers unusual and exciting 
career opportunities for exceptionally qualified and forward- 
looking scientists and engineers in such fields as: 


Science: 
Aerodynamics Electronics Mathematics Metallurgy 
Physical Chemistry Physics Thermodynemics 
Engineering: 
Aeronautical - Applied Mechanics Chemical Electrical 
Heat Transfer Mechanical Reliability Flight Test 
Write to Dr. R. W. Johnaton, Scientifie and Technical Relations, 


Aveo Research and Advanced Development Division, 
20 South Union Street, Lawrence, Massachusetts, 


Raymond A, Rich, President, Avco Manufacturing Corp. 


CHALLENGING 
ASSIGNMENTS 
at FTL 


for America’s Finest 
Graduate Engineers 


Radio C ication Syst 
Traveling Wave Tubes 

Electronic Countermeasures 
Air Navigation Systems 

Antennas * Missile Guidance 

Transistors and other Semiconductor Devices 
Computers * Telephone and 
Wire Transmission Systems 


These interesting assignments at 
Federal Telecommunication Laborato- 
ries offer unlimited opportunities to 
outstanding ability ... under FTL’s 
“small-company” project system and 
continuing program of expansion. 

FTL is a top spot to launch and con- 
tinue your career... congenial, inspir- 
ing, with finest facilities, dynamic lead- 
ership... only minutes from New York 
City's wealth of advantages. 

Get the full FTL-IT«&T story before 
you make the “big decision.” 


Opportunities for relaxed living and career- 
building also at FTl’s West Coast Labora- 
tories: San Fernando, Cal., 15151 Bledsoe 
5t.— openings in Digital Computers, Inertial 
Navigation Systems and Infra Red Systems. 
Palo Alto, Cal., 937 Commercial $t.—open- 
ings in Carrier Systems, 


Federal Telecommunication 
Laboratories 
A Division of International Telephone 


and Telegraph Corporation 
500 Washington Ave., Nutley, N. J. 


26 minutes via bus from N, Y, C. 
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East Coast Laboratory and Microwave Tower 


SUSPENSION STORY—Chuck Steger, M.E. '52, probing dynamic properties of new Air Spring 
developed by Von Polhemus (1.), A nationally recognized authority on suspension systems, Mr, 
Polhemus directs Structure and Suspension Development Group of GM's Engineering Staff, helps 
guide Chuck in his professional career. 


-we offer you job 


Q™ REASON engineering standards at General Motors are 
so high is that General Motors recognizes engineering 
as a profession. And the men who engineer the many dif- 
ferent products made by GM are respected for the profes- 
sion they practice. 


That is why, when you are invited to join GM as an engi- 
neer, you don’t simply take a job—you start a career. 


It is a career that is rewarding both professionally and 
financially —starting on your first day of association with 
GM at any one of its 35 divisions and 126 plants in 70 
cities and 19 states. 

During your early days at GM, for example, you work 
with a senior engineer who guides your career along pro- 
fessional lines. 

You are also actively encouraged to pursue your education 
towards an advanced degree. For we at General Motors 
recognize that, in doing so, you will become more valuable 
to us and the engineering profession. 


You are given the opportunity to obtain professional recog- 
nition through participation in engineering society forums, 
presentation of technical papers, winning of patents and 
other recognition of your accomplishments. 


And you are also encouraged to take an active role in your 
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community's affairs—because a truly professional man is a 
good citizen as well as a good engineer. 


All this is for a reason—and a good one. 


Many of the men who will fill the key positions at GM in 
the future are the young engineers joining GM today. This 
is not theory, it is fact. For 14 of our 33 Vice-Presidents 
are engineers, 23 of our 42 Division General Managers are 


engineers, too, 


Today we are looking for young engineers —such as you— 
who may fill these positions tomorrow. The rewards — both 
professional and financial —are substantial. If you feel you 
have the ability, write us. It could be the most important 
letter of your life. 


GM positions now available in these fields: 


MECHANICAL ENGINEERING ELECTRICAL ENGINEERING 
INDUSTRIAL ENGINEERING « METALLURGICAL ENGINEERING 
AERONAUTICAL ENGINEERING « CHEMICAL ENGINEERING 
CERAMIC ENGCINERRING MATHEMATICS INDUSTRIAL DESICN 
PHYSICS « CHEMISTRY 


GENERAL Motors CorPoRATION 


Personnel Staff, Detroit 2, Michigan 


~~ 
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Editorial..... 


and WARNIN 


As this special International Geo- 
physical Year Issue of the Connens. 
ENGINEER went to press, the Soviet 
Union announced a successful firing 
of an earth satellite. LG.Y., as de- 
scribed by student authors on the 
following pages, represents the 
achievement of international sci- 
entific teamwork for basic research 
into the wonder of man’s foothold 
in the universe—the earth. LG.Y., 
with the reality of the Russian sat- 
ellite also represents a warning for 
the free world to reappraise any 
mistaken beliefs of scientific and 
technological superiority in the cold 
war struggle against Communism. 

The earth satellite is the most 
significant L.G.Y. project. The Rus- 
sians’ 184 pound sphere previews 
the reality of space travel, as man 
ventures away from his home base 
to begin a new age of exploration 
promising to surpass his wildest 
dreams in terms of intellectual, 
spiritual, and physical value, The 
Russians are to be congratulated 
for their profound scientific achieve- 
ment, 

For the free world, that achieve- 
ment must be a warning, Under the 
stress of the present cold war, non- 
communist nations have empha- 
sized technical weapons superiority 
asa major deterrent to aggressors, 
Weapons superiority in 1957 means 
translating the complex science of 
nuclear power, supersonic Hight, 
and guided missiles, into hardware 
for quantity production, Harness- 
ing an idea in reliable producible 


apparatus requires engineering 
skill, manufacturing know-how, and 
dollars. The fact that the Russian 
satellite works means the Soviets 
can successfully solve this crucial 
problem, and are willing to spend 
the money for a workable solution. 

While it can be argued that the 
1.G.Y, satellite is a peaceful re- 
search tool, the military implica- 
tions of its successful firing are ob- 
vious. The problems of liquid fuel 
rocket operation, guidance, air- 
frame construction, stage separa- 
tion, performance in severe environ- 
ment, and launching, are common 
to missiles with nuclear warheads 
and satellites with scientific instru- 
mentation. The problem of making 
the parts, and assuring their reli- 
ability is similar for missiles and 
satellites. Production and test tech- 
niques learned from one device can 
be validly applied to the other. As 
it streaks through North American 
skies at 15,000 mph, the Soviet sat- 
ellite testifies to Russian technical 
accomplishment, 

The United States Government 
has confidently entered the I.G.Y. 
by reducing the defense budget, 
and proposing dangerous contrac- 
tual restrictions on private industry 
engaged in military work, that are 
unrealistic in the face of required 
weapons complexity and perform- 
ance, The armed services have ex- 
pended considerable energy and 
words in rivalry over who can de- 
velop the best intermediate range 
ballistic missile, a device overshad- 


owed by a successful Russian test 
firing of a missile with interconti- 
nental range. Economy measures 
and elimination of duplication in 
weapons systems development are 
necessary. But the fact of Russian 
technical achievement is inescapa- 
ble. 

The Government must recognize 
that the technological demands of 
tomorrow's weapons require dollars, 
manpower and time today. Re- 
search, the building blocks of weap- 
ons progress, must be increased. 
Private industry must be encour- 
aged to invest its talents in engi- 
neering development and its dol- 
lars in manufacturing facilities. 
Finally, technically trained men 
and women must be given incen- 
tive to use their abilities with dedi 
cation for government scientific 
work, and more opportunities must 
be made available through federal 
funds to educate scientists and en- 
gineers. 

Congressmen and defense de- 
partment officials who may be 
pleased with their “economical” 
and “realistic” policies probably 
will not see the Soviet satellite, and 
may forget that the delays in our 
own Vanguard satellite program are 
evidence of the fact that it is not 
cheap, quick, and simple to turn 
ideas into operating hardware. But 
every hour and a half, the man- 
made Russian moon will circle the 
earth in spite of the officials—a glo- 
bal warning in a year of wonder. 

RGB 


Editor's Note; Written several weeks before the launching of the second Soviet satéllite, this editorial states 
the warning of L.G.Y. in conservative terms, The United States’ Vanguard is totelly dbsolete in the perspective 


of the dog that lived in the Russian Satellite 1000 miles above the earth. The fre 


teorld must face the inescap- 


ably urgent challenge that the present uncoordinated, inefficient, financially handicapped missiles development 
program of the United States is, in like manner, totally obsolete. 

The United States must reestablish the confidence of the nations of the world in the worth of the American 
political and economic system. If it fails to do so, the nation faces the danger that individual freedom and initia- 


tive will be eclipsed in the hearts of men by the threatening shadows of new Red moons. 
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Marquardt Means Opportunity 


The Marquardt Aircraft Company was founded in November, 1944 to conduct research, 
development, and manufacturing operations in ramjet propulsion. From the beginning, 
the principle company objective was to establish and maintain a high level of com- 
petence in engineering. 

Both because of the national need and the inclination and experience of the key 
people, Marquardt has continued to pioneer the development of products containing 
a high content of scientific and engineering newness. Prominent examples are the 
supersonic ramjet, providing cruise power for the Boeing Bomarc interceptor missile 
and the Lockheed X-7 Test Vehicle; ram air auxiliary power packages, on the Chance 
Vought F-8U and the Lockheed F-104A; thrust reversers; afterburners; and a wide 
range of ramjet and turbojet controls and accessories. 

Since the technical areas available to a company specializing in advanced controls 
and propulsion work are numerous, you will find a broad range of engineering oppor- 
tunities at Marquardt. Check your Placement Office for dates when Marquardt rep- 
resentatives will visit your school, or write Dock Black, Professional Personnel, Mar- 
quardt Aircraft Company, Van Nuys, California. 


NUMBER ONE IN A SERIES 
ENGINEERING MANAGEMENT AT MARQUARDT 


Roy E. Marquardt, at 39, is the youngest 
chief executive officer in the aircraft 
engine business. A graduate of the Cali- 
fornia Institute of Technology, he was 
Director of Aeronautical Research at the 
University of Southern California prior 
to founding Marquardt Aircraft Co. 


Marquardt 


Van Nuys, 


Ogden, Utah 


FIRST IN RAMJETS 
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Your future success as an engineer 
depends on a variety of circumstances, 
some of which you may influence, 
others which you cannot. Fortunately, 
the odds are heavily in favor of those 
who plan intelligently and well. That 
is why we urge you to give your 
future the same painstaking study and 
thought you would accord any diffi- 
cult engineering problem. We believe 
you will make a wise decision if you 
plan your engineering future with 
Bendix. And here is why: 

Bendix is one of the nation’s largest 
and most diversified engineering- 
research-manufacturing firms. The 
creative ability and ambition of 
Bendix engineers have contributed 


A thousand products 
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importantly to this growth. 

Then, too, Bendix is decentralized 
— with twenty-four semi-autonomous 
divisions located throughout the 
country. Nine of these have been 
created or acquired since 1950, They 
offer a broad range of opportunities 
for personal recognition and rapid 
advancement in a wide variety of 
interesting technical fields. 

Opportunities await the young engi- 
neer qualified in such diverse fields 
as electronics, electromechanics, ultra- 
sonics, systems, Computers, automa- 
tion and controls, radar, nucleonics, 
combustion, air navigation, hydrau- 
lics, instrumentation, propulsion, 
metallurgy, communications, carbu- 


AVIATION CORPORATION 


Fisher Bidg., Detroit 2, Mich. 


ENGINEER YOUR FUTURE AT BENDIX 


retion, solid state physics, aerophysics 
and structures. Working with the 
country’s leading engineers, you will 
have chances aplenty to develop your 
talents to the limits of your capability 
Make it a “must” to meet the 
Bendix representatives when they visit 
your campus, or write today for fur- 
ther information concerning Bendix’ 
progressive personnel policies, broad 
educational assistance program, and 
other personal benefits. See your 
college placement director or ad- 
dress your inquiry to Dr, Gerald A 
Rosselot, Director of University 
and Scientific Relations, Bendix 
Aviation Corporation, 1106 Fisher 
Building, Detroit 2, Michigan. 
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Cit Temco GROWTH tells the. Atouy 


Growth — in expenditures for research and develop- 
ment, for example — tells the Temco success story. 


Temco's investment in research and development 
in the last year increased more than 500% over the 
substantial sum spent in 1954! This tremendous 
growth in developmental efforts is part of a long- 
range program to establish Temco firmly in the 
electronics and missile weapons system field. 


The investment is paying off handsomely. Temco 
was awarded prime contracts for three of its own 
missile and aircraft designs last year. Operations 
research studies continue in other areas, particularly 
the nuclear field. 


AIRCRAFT CORPORATION e Dallas, Texas 


Temco’s research and development plans continue 
to expand. This growth is providing experienced engi- 
neers an unequalled opportunity in electronics, 
guidance systems, jet aircraft, missiles and weapons 


systems. 


MR. JOE RUSSELL, Engineering Personnel 
Room 100-K, Temco Aircraft Corp., Dallas, Texas 


Please send me complete details of the Temco story 
of unusual opportunities for experienced engineers. I 
am especially interested in 


NAME 


ADDRESS______ 


IN ENGINEERING THE BEST OPPORTUNITIES ARE IN AVIATIONIN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 
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“3M Company has traditionally 
reinvested approximately fifty 
percent of earnings in research 
and the capital investment re- 
quired to produce and market 
the products of research.”3M 
Annual Report. 


engineer a career 


Best career advice we know is to “make 
no little plans’’. If you’re the kind who 
measures the outer dimensions of the 
future with the divider’s legs standing 
in a giant stride, we think you'll be 
interested in the 3M Company. 


This unusually fast-growing company 
encompasses a wide world of products 
and fields of interest that leave plenty 
of room for growth—yours and ours. 


Take our measure . . . in terms that are 
vital to your career. 3M sales have more 
than doubled in the last five years. Fact 
is, more than 22% of the products now 


being sold by 3M were developed in the 
last five years .. . exciting products like 
“scoTtcn” Brand Magnetic Tapes to 
guide rockets and “THERMO-FAXx” Brand 
Heat-activated Copying Machines. 


Of course, 3M people are responsible for 
this growth . . . through new ideas and 
creative engineering. And it means that 
they are growing, too .. . in responsi- 
bilities, earnings, opportunities. 


If we sound like your kind of company, 
write us now for full information, 
Minnesota Mining and Manufacturing 
Company, St. Paul 6, Minnesota. 


Minnesota Mininc anno COMPANY 
«++ where Research is the key to tomorrow 
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TRANSISTOR ‘STOP-WATCHES’ FOR INDUSTRY 


accuracies to a 50 millionth / intervals from microseconds to months 


Texas Instruments engineers are building 
portable electronic timing devices to uncanny 
accuracies with interval variations to infinity. 
They allow applications never before practi- 
cal because of previous size, weight, power 
drain, and maintenance limitations . . . par- 
ticularly in airborne installations, Essentially 
binary counting and storage devices, these TI 
timers present an entirely new concept in time 
measurement... a result of the new design 
freedom allowed by transistors... of which 
TI is also the world’s largest commercial 
manufacturer. 


At engineer-managed Texas Instruments, 
recognition of individual achievement has 
contributed to TI's twentyfold growth in the 
last ten years — to a current $70 million vol- 
ume. Advanced personnel policies include 
company-sponsored educational assistance, 
profit sharing, insurance, and retirement 


programs. 


Texas Instruments plants are within 
Dallas, yet away from downtown traffic . . . 
within 5 minutes of fine residential areas, 
churches, and public and private schools. 
Your home will be within 15 minutes of year- 
around recreational, amusement and cultural 
activities, 


Here are the major products and 
programs you can work with at TI: 


SEMICONDUCTORS & OTHER COMPONENTS — Transistors, 
diodes, rectifiers, resistors, and panel meters. ELECTRONIC & 
ELECTROMECHANICAL APPARATUS—Radar, sonar, infrared, 
navigation, magnetics, telemetering, communications, com- 
puters, transformers, and instruments. RESEARCH —Semi- 
conductor materials and devices, ferromagnetics, infrared, 
optics, high speed data reduction, etc. ADMINISTRATION— 
Production, planning, purchasing, cost analysis, etc. 
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How to make the most 
of your engineering career 


One A 


go where 


engineers don’t get lost 
in the CYrOwWw One of the many hurdles that can slow 


down your progress as an engineer is 
getting lost in the crowd. It can happen in 
smaller companies as well as in big ones, 


That's because size itself is not the villain, 
The thing to watch out for is the kind 

of company organization that swallows you 
up and erases your individual identity. 


Boeing is one company that takes steps to see 
that engineers don't get lost in the shuffle. 
Boeing engineers, for instance, work in small 
integrated teams where initiative and ability 
get plenty of visibility, Each engineer gets 

a personal merit review every six months— 
assuring you a continuing opportunity for 
individual recognition. In addition, 

Boeing engineers are eligible for 
advancement at any time between reviews. 
There are many other advantages to careers 
at Boeing —including assignment to 

exciting missile and jet-age projects, high 
starting salaries, liberal retirement and 
company-paid graduate study programs, 


There are family advantages, too, One is a 
choice of three sections of the country in 
which to live, In each Boeing community 
you'll find good housing and schools, a 
youthful spirit, and abundant recreational 
facilities for the whole family 


Boeing has openings for engineers, and for 
physicists and mathematicians —openings 
with a world of opportunity for advancement. 


Now is the time to start planning ahead. 
Consult your Placement Office, or write: 


JOHN C. SANDERS, 
Staff Engineer, Personnel Administrator, 
Boeing Airplane Co., Seattle 24, Washington 


R. J. B. HOFFMAN, 
Chief of Engineering Personnel, 
Boeing Airplane Co., Wichita 1, Kansas 


Aviation leadership since 1916 
Seattie, Washington Wichita, Kansas Melbourne, Florida 
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TAKE A GIANT STEP TOWARD A REWARDING CAREER AT COLUMBIA-SOUTHERN 


Recent long strides in the fast-moving chemical industry have created unpar- 
alleled career opportunities for qualified young men. Future expansion of the 
industry promises to be tremendous. The Columbia-Southern Chemical Cor- 
poration, a leading producer of industrial chemicals, has giant-stepped ahead 
through continued expansion, research and development. Now, we need trained 
men... men capable of wearing our seven league boots and keeping up with 
the pace. If you seek challenging opportunities, investigate your career poten- 
tial with Columbia-Southern. You'll enjoy the varied assignments, the stimu- 
lating atmosphere and the room for creative thinking afforded by Columbia- 
Southern. If you are interested in building a successful, lifetime career with 
an established, progressive organization, Columbia-Southern Chemical is 
interested in you. Write today to the Personnel Manager at our Pittsburgh 
address or to any of our plants. 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 
OWE GATEWAY CENTER PITTSBURGH 22° PENNSYLVANIA 


4 OFFICES IN PRINCIPAL CITIES 
PLANTS: Barberton, Bartlett, California 
Corous Christi, Texas take Charles, Louisiana 
New Martineville, West Virginia © Jersey City, 

New Jersey 


IN CANADA: Stondord Chemical Limited ond its 
Sommercial Chemicals Division 
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announcing ... RAY THEON 
GRADUATE 
PROGRAM 


FOR STUDY AT CALTECH, 
HARVARD AND M.I.T. 
In 1958-S9 


CALTECH 


The Raytheon Graduate Program has been established 
to contribute to the technical development of scientists 
and engineers at Raytheon. It provides the opportunity 
to selected persons employed by Raytheon, who are 
accepted as graduate students by Harvard, M.L.T. 
or California Institute of Technology to pursue, at 
Raytheon’s expense, regular courses of study leading 
to a master’s degree in science or engineering in the 
institution of their choice. 


The Program requires, in general, two or three semes- 
ters of study, depending on circumstances, with the 
summer months spent in the Company’s research, en- 
gineering, or manufacturing divisions. It includes full 
tuition, fees, book allowances and a salary while at 
school. Students also receive health, accident, retire- 
ment and life insurance benefits, annual vacation and 
other privileges of full-time Raytheon employees. 


To be considered for the Program, applicants must have 
a bachelor’s degree in science or engineering, and should 
have outstanding student records, show technical prom- 
ise, and possess mature personal characteristics. They 
must be under 30 years of age on September 15 of the 
year admitted to the Program. They may apply for 
admission to the Program in anticipation of becoming 
employees of Raytheon. 


YOU ARE INVITED TO ADDRESS YOUR INQUIRY 
to Dr. Ivan A. Getting, Vice President, Engineering 
and Research, outlining your technical background, 
academic record, school preference, and field of interest, 
prior to December 1, 1957. 


Excellence in Electronics RAYTHEON MANUFACTURING COMPANY, Waltham 54, Mass. 
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FOR YOUR INFORMATION 


» facts on food colors 
» new aerosol mold release 
» chromium chemical data books 


Facts on tood colors 


What about those headlines on 
food colors? And the stories that 
some certified food colors are 
toxic? Is there anything to the 
Food and Drug Administration's 
recent delisting of three previous- 
ly acceptable colors? 

Here are a few facts behind the 
headlines. 

The practice of coloring food is 
centuries old, Though the early 
colors were of natural origin, they 
have been replaced in the coloring 
of many foods by superior syn- 
thetic colors — the certified “coal- 
tar” colors, The Food and Drug 
Administration has been certify- 
ing a number of these colors for 
use in food since the early 1900's, 

You're probably aware of some 
of the foods commonly colored to- 
day: ice cream, soft drinks, baked 
goods, candies, processed cheese, 
gelatin desserts, orange skins, 
margarine, butter. 

Why then have some food 
colors been “delisted” and why 
are others being considered for 
delisting ? 

The controversy centers on the 
meaning of a single word in the 
Federal Food, Drug and Cosmetic 
Act: “harmless.” 

The Food and Drug Adminis- 
tration’s definition: incapable of 
producing harm in any quantity 
or under any circumstances, 

The food color industry's: in- 
capable of producing harm under 
normal conditions of use. 

It is the industry’s view that 
FDA animal tests of certified 
colors have made use of quantities 
of color unrelated to — and far in 
excess of — quantities normally 
ingested by humans. A newspaper 
interview quoted the Commission- 
er of Food and Drugs as saying 
that he “conceded that three coal- 
tar dyes recently banned were 
harmless as used, but explained 
that their use was [a] technical 
violation of the law as now 
worded.” 
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The absolute FDA standard 
seems to find support in the popu- 
lar tendency to regard synthetics 
as inherently inferior to natural 
products. Yet, many fresh vege- 
tables we eat every day contain 
small but tolerable quantities of 
naturally occurring poisons which, 
if judged as food colors are now 
being judged, would lead to the 
elimination of a large part of our 
vegetable diet. 

What the food color industry 
asks is an amendment to the 
present law which would clearly 
grant power to the FDA to set 
quantitative limits on the use of 
colors in food. Such limits would 
safeguard public health, permit 
maintenance of our food color 
supply, and encourage research in 
the field. 

Two articles —one supporting 
the industry's position, the other 
detailing manufacture and quality 
control of food colors — have 
been prepared by Allied’s National 
Aniline Division, the leading food 
color producer. You can get them 
by checking the coupon at right. 
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Aerosol mold release 


Remember the line that went, we 
could have some ham and eggs if 
we had some ham... and some 
eggs. Stretch your imagination a 
good deal, and it has some rele- 
vance in the business of molding. 

Low-molecular weight polyethy- 
lene is a superior mold release. 

There’s hardly a more conven- 
ient way to dispense liquids than 
with an aerosol spray. 


DIVISIONS 
Barrett 
General 
National Aniline 
Nitrogen 
Semet-Solvay 
Solvay Process 
International 


Ham and eggs: Pory-Lease 77, 
a low-molecular weight polyethy- 
lene in a mixed solvent system, 
supplied in aerosol form. The 
spray’s push, by the way, is from 
Allied’s GeNetron propellants, 

Here’s how it works. When hot 
or cold mold cavities or other ob- 
jects are sprayed, a smooth, rela- 
tively hard film forms quickly on 
the surface. This film provides 
efficient release with a minimum 
number of spray applications, re- 
sulting in faster cycle time, reduc- 
tion of rejects and consequent 
lowering of production costs. 

Pory-Lease 77 will be of interest 
to molders of rubber, plastics (ep- 
oxies, polyesters, phenolics, alkyd, 
urea, melamine), powdered metal. 


Chromium chemicals 


The authoritative collection of 
chromium chemical technical bul- 
letins has been published, appro- 
priately enough, by the leading 
producer of chromium chemicals. 

The books describe Allied’s 
Mutvat chromium chemicals and 
their applications in leather tan- 
ning, corrosion control, and ano- 
dizing of aluminum. 

We'd be pleased to send either 
a brochure describing 49 bulletins 
available, or the bulletins in your 
field of interest. 


Poty-Lease 77, Genetaon and Mutvat are Allied 
Chemical trademarks 


Creative Research 


These examples of product de- 
velopment work are illustrative 
of some of Allied Chemical’s 
research activities and oppor- 
tunities. Allied divisions offer 
rewarding careers in many dif- 
ferent areas of chemical research 
and development. 


ALLIED CHEMICAL 
61 Broodway, New York 6, N.Y. 
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In a world plagued with political 
strife and turmoil, it is truly en- 
couraging to see scientists of the 
world unite in one common effort. 
The International Geophysical 
Year, now in progress, is the cul- 
mination of more than five years of 


planning by the sixty-one partici- Cstigt 

pating nations. inthe fields meteorol- 


Planning the Program 
The idea of holding, Inter- 


national Geophysical v was first, 


discussed in 1950 ie of 
the Joint Commissjon dy lono 
sphere. Scientific, Yeats of this ni 
ture had not béeg” without precd 
dent. Inte Polar Y 
were held in 9582-58 and932-: 
In fact, the sent program wes 
originally int@énded another Pol@r 


Year following the preceding ane 


rather 


by twenty- / 
years. 


As ut the proféct prog 
gressed, it beeamne appgfent that e n-\ 
thusiasm the program was run- 


ning high: Realizing the\fact that 
moder equipmeyt would make 
studies 
before, sChemtis ts atrived at the 
plan of an Inte ‘oational Ge Oph Yei- 
cal Year to cover\the globey 
not only the polar region! | 

After further conside ratign, ‘the 


Mead Boys, 
1 each of these 


far moke eflective y, Me 
i 


A large number of International 
Geophysical studies deal with phe- 
nomenon of the upper atmosphere. 
This group includes the satellite 
program, geomagnetism, cosmic 
rays, aurora and air-glow, iono- 
spheric activity. 
ions are being cur- 


oceanograp gluciology, — 
tude and latitudg&. A -pecial re- 
taking place in 
iis 
Connect ENGINEER presents 
tailed discussi@n of each df the 
_major investightions being cated 
emphasis placed. on 


the Antarctic. 


Studies 


individual) partictpating 


However, fall work will 
nated by! the Comité Spected de 
Année ‘GCeophysique 
ale. In ofder to achie¥e maxi, 
as orgdénized a-sgecial 
iqternatfonal coopdinatjon. 

During |. there vel ho four 

ly 


types of spec desig world 


or series of, dys of which 


eighteen month period beginning” c programé niay be 


July 1, 1957 
ideal time for the project. Phis 
riod was chosen largely because. 
the high solar activity anticipatec 
It will be eighteen months long to 
enable scientists to take two sets of 
data covering the same season of 
the year. 

The date, having been chosen, 
the Comité Special de !Année Geo- 
physique Internationale (1.G.Y. co- 
ordinating organization) requested 
that each participating nation out- 
line its own program. The result 
was a $500-million world research 
project. Of this amount, the United 
States is contributing $39-million 
for general research. An additional 
$100-million will be spent for the 
satellite program 
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was selected 


newe asa Regular \Worky Day) 


the dave 


Special World Intervals are the 
third type of world days. They are 
called by the L.G.Y. World Warning 
Agency on about eight hours no- 
tice. The periods, starting at a pre- 
determined time, are held when 
a strong geomagnetic disturbance 
is anticipated within twenty-four 
hours. The duration of a period de 


nds upon the disturbance and 

Bing intensified work in the iono- 

iysics, geomagnetism, 
lar cosmic ray, and au- 
rora pro 

Meteorological Intervals, 
the last Aaah) of world day, are 
sc vies of ten cutive days each 
quarter inclu solstice or 
day aac th 

orld Duvs. U 4 air s 
are increased Ww 
launchings bang sch. 


tumes. 


egular 
idings 
rocket 
id at these 


At The Conclusion — 

Altho: gh the LA will officially 
terminite On 31, 1955, 
some programs ¥ continue sey 
that date. How 
over, the im POT job of process 

vathered during 
will many years 
after fact, it is be 
lie Ver shat require a gen 
er:is0on or we to reduce and in 


tevpret information 


Rod the value of all of this? 
Pd will be the results of the 


of 


at_ new, moot Quagter phases Finillions of dollars and billions of 


“the. expvote | 


shiwers may also 
be designated Regular World Days. 
During these days there are in- 
creased observational activity in 
ionospheric physics, geomagnetism, 
and other fields 

The second type of world day, or 
Alert, is called by the National Bu- 
reau of Standards radio forecasting 
center at Fort Belvoir, Virginia 
Such a period is designated at times 
of unusually active regions on the 
solar disk. Alerts often prove to be 
the forewarnings of Special World 
Intervals. 


man-hours expended during L.G.Y.? 
This question is difficult to answer 
When all the information gathered 
is studied, it will undoubtedly re 
sult in improved communications, 
more accurate weather forecasting, 
and a greater mastery of the polar 
regions, Of course, the implications 
that L.G.Y. will have in other scien 
tific areas is not readily estimated 
But whatever the scientific results, 
it is certain that International Geo 
physical Year will provide an ex 
cellent example of international co 
operation 
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AY 


howard hughes 
fellowships 


Ten awards are open to candidates inter- 
ested in studies leading to a Doctor of 
Philosophy or Doctor of Engineering 
degree or in conducting post-doctoral 
research. 

Each Fellowship provides a cash award 
of not less than $2000...a minimum 
salary of $2500 for summer or part-time 
work... up to $1500 for tuition, books, 
and research expenses... and moving 
and transportation costs. Eligibility is 
based on the completion of one year of 
graduate work in physics or engineering, 
and qualification for graduate standing at 
California Institute of Technology, Uni- 
versity of California (Berkeley), or Stan- 
ford University. Application closing date: 
January 15, 1958. 


One hundred awards are open to partici- 
pants who will complete courses leading 
to the Master of Science degree within 2 
academic years. Tuition, admission fee, 
and books will be provided. During the 
summer and part-time during the aca- 
demic year they will have the oppor- 
tunity to work with experienced Hughes 
scientists and engineers, while receiving 
salaries based upon their ability and 
technical experience. 


Applicant must receive his B.S, degree 
during the coming year in Aeronautical 
Engineering, Electrical Engineering, Me- 
chanical Engineering, or Physics. Partici- 
pant may request his graduate school 
from the following six institutions: Uni- 
versity of Southern California, UCLA, 
Stanford University, University of Ari- 
zona, Purdue University, or West Vir- 
ginia University. 


Write, specifying appropriate fellowship, to: 
Office of Advanced Studies 


| HUGHES | 


RESEARCH AND DEVELOPMENT 
LABORATORIES 


Hughes Aircraft Co., Culver City, Calif. 
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Special Report on I.G.Y. . . . . . 


AROUND THE WORLD 
IN NINETY MINUTES 


A gold plated sphere, 20 inches 
in diameter, will become the 
United States’ first artificial satel- 
lite sometime early next year, This 
exciting news was first announced 
by President Eisenhower on July 
29, 1955. It came as the result of a 
study conducted the previous year 
by U.S. National Committee for the 
International Geophysical Year. 
The Naval Research Laboratory was 
given the responsibility for devel- 
oping Project Vanguard—the satel- 
lite and its launching vehicle. The 
Martin Company was named prime 
contractor for the rocket because of 
its pioneer work in this field. 

What is the value of launching a 
satellite? For the first time, scien- 
tists will be able to study the prop- 
erties of the upper atmosphere for 
an extended length of time. Where- 
as previous high altitude research 
rockets were aloft only a matter of 
minutes, the satellite, once launched 
in its orbit, is expected to remain 
aloft for weeks. It will transmit pre- 
viously unavailable data back to 
eagerly waiting scientists. 

Project Vanguard will set many 
new records. It will be the first time 
we can say that what goes up, 
won't necessarily come down, The 
three stage launching vehicle will 
elevate the satellite to an altitude 
of 300 miles or better, with a 
velocity of 15,000 miles per hour, 
which is twice the speed of any 
previous rocket. The three stage 
rocket embodies many new con- 
cepts in rocketry, most noticeable 
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of which is its lack of fins. 

The main purpose of launching 
the Vanguard is to place the small 
sphere into an orbit which circles 
a earth and enables scientists to 
collect valuable data contained in 
the atmosphere. The _ satellite, 
which is just greater than twice the 
size of a basketball, will weigh 21% 
pounds, Approximately half the 
weight of the satellite is for the 
instruments it carries. Its velocity 
will exceed that of the moon, the 
speed of sound, or the fastest bul- 
let. 


The Artificial Satellite 


To an onlooker, the satellite is a 
silverish sphere containing four cir- 


IWITIATE 3RD STAGE SPIN 
SEPARATE 2ND STAGE 


cowl 


cular windows and four whip-like 
antennae, Inside are four bulky 
looking struts which support the 
spheres skin and instruments, In 
the center there is a cylinder 5% 
inches in diameter and 7% inches 
high, which contains most of the 
compact instruments in this cylin- 
drical section. A battery, which 
lasts 350 hours, is in the bottom 
layer of the cylinder with a minia- 
ture transmitter. The inside will be 
sightly pressurized to allow gauges 
to measure pressure drops caused 
by meteor impacts, 

As protection for its instruments, 
the satellite has a tough, heat re- 
sistant skin which is only .033 
inches thick. Magnesium, a light 
but strong metal, was chosen as the 


THR STAGE 


TON SEPARATION 


VELOCITY 25,000 FT/SEC \. 

ALTITUDE 200-400 MILES ~ 

RANGE 1500 MILES 

TIME WIN. AFTER 
LAUNCHING 


The trajectory of the Vanguard research vehicle, ———s burnout positions of the 


three stages of the vehicle in its flight to place a sate 


ite in its orbit above the earth. 
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base of the spherical shell, To en- 
able it to withstand high tempera- 
tures, it is coated inside pe out 
with layers of gold .00005 inches 
thick. On the exterior, the surface 
is further covered with layers of 
chromium, silicon monoxide, alu- 
minum, and finally another layer of 
silicon monoxide, 

Scientists hope to learn about 
the following subjects from the 
satellite: 


1. The density of the upper at- 
mosphere, 

2. The composition of the earth's 
crust, including variations in 


3. Deviations from the caleu- 
lated orbit which will enable 
precise geodetic determination 
of latitude and longitude. 

1. The earth's heat balance de- 
termined by bolometers and 
temperature readings inside 
and outside the skin 


». The effect of meteor impacts 
and erosion on the satellite's 
skin 


The Vanguard satellite launching vehicle 
rises from its firing stand in a Martin Air- 
craft Co. portrayal. 


Pressure inside satellite to de- 
termine penetration by meteor 
particles. 

7. The effect of ultraviolet radia- 
tion. 

8%. Cosmic ray intensity. 


The above information will be 
coded on a plastic telemetering 
card which combines up to 48 sig- 
nals from the various instruments. 
This signal is then transmitted to 
stations on earth. 

I.G.Y. was planned to catch the 
peak of the eleven year sunspot 
cycle. With the aid of the satellite 
and high altitude rockets, scientists 
hope to discover the cause of elec- 
tric storms which fluctuate with 
sunspot activity and which inter- 
fere with radio transmission, Stud- 
ies have shown thus far that X-rays 
and not Lyman Alpha particles are 
responsible for radio fadeout. The 
satellite should give more complete 
data to verify these observations 
with recordings of ultraviolet ra- 
diation. Also, while the batteries 
hold out, the satellite will send 
back extensive data about cosmic 
rays. Since most cosmic rays are 
absorbed in the ionosphere, this 
will be the first time that their ef- 
fects will be measured in signifi- 
cant quantities. Scientists hope to 
gain more accurate information 
about the source of these high en- 
ergy particles. 

One aspect of this project, which 
is of special interest to the average 
person, is the weather study, which 
should enable meteorologists to 
predict large weather patterns. The 
satellite will measure the terrestrial 
energy balance of the earth with 
two bolometers which measure the 
heat absorbed and given off by our 
planet. The principal energy input 
received by the earth is from the 
sun's radiation. Some of this is dif- 
fusely reflected by clouds while the 
remainder is converted to heat. 
This heat is ultimately re-radiated 
as diffuse radiation in the infra-red 
spectrum, Comparison of bolometer 
readings will enable prediction of 
heat balance. Weather forecasters 
will then be able to discover large 
masses of clouds, by comparing the 
fluctuations in difference of the 
bolometer readings, and hence they 
will be able to predict an overall 
weather pattern. 

Radio operators who are occa- 
sionally bothered by poor transmis- 
sion will get an insight into the 
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cause of the disturbances from a 
study of the earth’s magnetic field. 
There are two components of this 
field; one is more or less perma- 
nent, associated with the earth it- 
self, while the other varies greatly. 
Probably this second field is cre- 
ated by the motion of electrical 
charges in upper levels of the at- 
mosphere. These disturbances ex- 
tend to distances several times the 
radius of the earth. From the re- 
sults of the satellite, scientists hope 
to verify or disprove many theories 
in this field. 


The 72-foot, 11-ton rocket vehicle begins 
its trip into space. 


Observation of the satellite’s or- 
bit with its perturbation, will en- 
able geodetic scientists to make 
more accurate studies of the earth's 
oblateness as well as study the 
mass distribution of the earth. 
Comparison of averaged calcula- 
tions of the satellite’s orbit with 
readings from radio signals will dis- 
close the amount of ionospheric 
refraction; thus providing infor- 
mation about the electrical charge 
characteristics of the ionosphere. 


Observation of the Satellite 


An important phase of the satel- 
lite project will be the observation 
and calculation of the orbit with its 
variations. This will be done in two 
ways by radio signals from the 
satellite through the Minitrack Sys- 
tem and through visual observation 
both by a Schmidt camera and 
observer teams with small tele- 
scopes. 

The Minitrack System involves 
the receiving of radio signals from 
the satellite transmitter with two 
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pairs of antennae. The antennae 
are orthogonal, and the distance be- 
tween them is known. By measur- 
ing the phase difference between 
the sets of antennas the angular 
position of the satellite can be 
computed. Then, knowing the dis- 
tance between antennae and the 
phase relationship the exact posi- 
tion may be calculated by establish- 
ing two directional cosines (one 
side, the hypothenuse, of a right 
triangle is the distance between 
the antennae, while another side, a 
leg, is given by the phase differ- 
ence). The satellite transformer 
will probably operate on 20-50 
milliwatts power at 108 megacycles. 
It will have an average accuracy 
of about 3 minutes of an are with 
maximum accuracy of 20 seconds 
of an are at nighttime with small 
zenith angle. Minitrack stations are 
being set up in Chile, Ecuador, 
Panama, Cuba, Australia, and in 
Washington, Savannah, Jackson- 
ville, and San Diego. These stations 
will receive synchronized time sig- 
nals from WWYV. Early informa- 
tion on the first revolutions will be 
fed to computers which will calcu- 
late the orbit. This information will 
then be published so that visual 
observers will be able to pinpoint 
the satellite with their telescopes. 
The Schmidt Camera costing 
$80,000 has been developed to ac- 
curately observe and then record 
that satellite in flight. The im- 
proved Schmidt Camera uses an 
F-1 Schmidt-type system with 20 
inches aperture, with mirror aper- 
ture of 30 inches. It is estimated 
that it can track a 15 inch sphere 
at 1000 miles altitude which cor- 
responds to a stellar magnitude of 
10 to Ll. The satellite requires 
stellar magnitude from 6 to 9 cor- 
responding to the minimum perigee 
and maximum apogee. It will be 
accurate to within 2 seconds of the 
arc. The camera will have a contin- 
uous film strip calibrated with erys- 
tal clocks. The crystal clocks are 
synchonized with the WWV signal 
which is accurate to a millisecond. 
In order for the Schmidt camera to 
locate the satellite, its path must be 
known to 3 degrees. Proposed ob- 
servation stations are being estab- 
lished along the 75th meridian at 
White Sands, New Mexico; Cocoa 
Beach, Florida; in Venezuela; Chile: 
Argentina; South Africa; Australia 
and other possible locations around 
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Once the fuel in the first stage is expended, the entire stage drops off into the Atlantic 
Ocean to reduce weight during the rest of the flight. 


the world for extensive latitude 
and longitude coverage. 

The U.S. National Committee 
has organized almost 100 volunteer 
teams in Operation Moonwatch to 
visually observe the satellite's orbit. 
The teams are strategivally located 
to insure the fullest possible cov- 
erage. They will send their reports 
to the communications center at 
Fort Meade, Maryland, where the 
information will be compiled and 
orbits calculated. Each team will 
use telescopes of one power and a 
long pole erected vertically with a 
crossbar at top. As the satellite 
moves across the sky the observers 
will attempt to locate it knowing its 
approximate orbit and then deter 
mine the exact time at which it is 
obliterated by the center of the 
crossbar. They will then report the 
time this occurred and the angle of 
observation to the center. The cen- 
ter will then compute the position 
of the satellite from many such sta- 
tions and determine the satellite's 
orbit more precisely. 

The stations will show some of 
the fluctuations from the calculated 
orbit and hence give scientists an 
accurate picture of the satellite's 
motion. Even after the transmitter 
in the satellite goes dead, much in- 
formation will be gained by the ob- 
servations, especially when the sat- 
ellite eventually falls toward the 
earth and is burned up. 


The four or five observers in each 
of the teams will sacrifice many 
sleeping hours since the best times 
for observation are at dusk after the 
sun has set and at twilight before 
the sun has risen in the sky. Teams 
will probably be able to get two or 
perhaps three observations at each 
of these times. Despite the odd 
hours, enthusiasm is running high 
among the volunteers. More non 
scientific personnel will be used in 
this project than at any other time 
in the past, and results are expected 
to be highly accurate. Already ob 
servers have been practicing by 
spotting a light trailed from a small 
plane. 


The Vanguard Launching Vehicle 


The most difficult task of Project 
Vanguard has been the designing 
of a rocket which is capable of 
launching the satellite into the pro 
posed orbit. Once the Naval Re 
search Laboratory released plans 
for the satellite, Martin Engineers 
went to work on the problem of 
launching it 

Before designing the rocket, they 
had to caleulate the initial condi 
tions for establishing a circular or 
bit 300 miles above the earth. Then 
they had to decide on the maxi 
mum tolerance of error. This orbit 
was chosen as most practical for 
collecting data, tracing the satel 
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US Navy's calibration camera, designed 

to orient the satellite tracking station 

with respect to the stars. The tape re- 

corder in the background is used to re- 

cord data obtained while calibrating the 
station. 
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lite’s path, and launching the sat- 
ellite in the short time allowed for 
design and construction. Relativel 
simple calculations using Newtons 
Laws of Motion show that the sat- 
ellite must have a tangential veloc- 
ity of 18,000 m.p.h. to remain in its 
proposed orbit. As an idea of the 
involved, this is twice the 
speed of any previous rocket. In 
addition, the satellite must attain 
this speed while exactly tangent to 
the earth's surface. 

With present rocket techniques, 
engineers hope to launch the satel- 
lite in an elliptical orbit with a 
perigee (minimum altitude) of 200 
miles and an apogee (maximum al- 
titude) of 1500 miles. These limits 
were chosen because an apogee of 
greater than 1500 miles would 
make tracking, both by radio and 
optical methods, virtually impos- 
sible; and a perigee of less than 200 
miles would cause the satellite to 
lose velocity in the dense region of 
our atmosphere where it would 
eventually burn up. This elliptical 
orbit allows maximum errors of 350 
m.p.h. in velocity and 2% degrees in 
altitude while attempting to estab- 
lish the ideal, circular orbit. 

The adjoining illustrations show 
the three stage, finless rocket de- 
signed to inject the satellite into its 
orbit. The launching vehicle is 
longer and sleeker than any of its 
predecessors, Its engines are, of 
course, more powerful. The ab- 
sence of fins makes its design 
unique. 

The schematic drawing of the 
initial trajectory depicts the respon- 
sibility of each stage of the 72-foot 
rocket in launching the satellite. 

The first stage will propel the 
rocket through the most dense part 
of the atmosphere to an altitude of 
36 miles. At this point the Van- 
guard will have a velocity of 5,500 
feet per second and an inclination 
of about 45 degrees to the vertical. 
The first stage is then separated 
from the remainder of the launch- 
ing vehicle and falls to the earth 
275 miles from the launching site. 

Immediately after first stage 
burnout and separation, the second 
stage is ignited and carries the 
rocket to an altitude of 140 miles. 
The two stages will then have a ve- 
locity of 13,400 feet per second, 
which enables them to coast to the 
desired altitude of 300 miles. The 
nose cone which protects the satel- 


lite in the dense part of the atmos- 
phere will be jettisoned during the 
powered flight of the second stage. 

As the desired altitude is reached, 
the third stage is spun on its longi- 
tudinal axis by the second stage, 
which acts as turntable operated by 
jets. This gives the only stability 
control of this stage. The principle 
of control is similar to that of a re- 
volving bullet. When the third 
stage becomes tangent to the earth's 
surface, it is fired by the second 
stage controls and propels the sat- 
ellite to its final velocity of 18,000 
m.p.h. The satellite is then sepa- 
rated by a spring mechanism and 
both the satellite and third stage 
rocket follow orbits around the 
earth. This is the first time we will 
have overcome the effects of grav- 
ity for any length of time. 

Since the third stage is lighter 
per unit volume than the satellite, 
it will have more air drag per 
pound, Hence, since it weighs more 
than the satellite, it will fall to- 
wards the earth and burn up like a 
meteorite, This will eventually hap- 
pen to the satellite even though air 
resistance is caused by molecules 
which are more than a mile apart 
from each other. 

The satellite will be launched at 
an angle of 35 degrees to the equa- 
tor to give the most benefit possible 
in launching, of the earth's spin 
and still permit extensive observa- 
tion over large land areas. To give 
you an idea of how much this 
amounts to; at the Equator, the 
earth's rotational velocity would 
contribute 1515 feet per second to 
the velocity of the satellite if it is 
launched due east. If launched due 
east at Cape Canaveral, Florida the 
velocity contribution is 1340 feet 
per second, and if launched 35 de- 
grees to the Equator (as proposed ) 
the earth's velocity contribution is 
1170 feet per second, The orbit will 
extend from 35 degrees latitude 
north to 35 degrees latitude south 
of the Equator. This covers a large 
part of the United States and the 
Latin American countries. 

The first stage must lift the entire 
Vanguard, weighing 22,600 pounds, 
to a height of 36 miles with a final 
velocity of 5,500 feet per second. 
To do this, the first stage has a G.E. 
built rocket engine with an initial 
thrust of 27,000 pounds. As shown 
in the cutaway view of the Van- 
guard launching vehicle, a hydro- 
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IST-STAGE ROCKET 


Components of three-stage rockets that will send the 
baby moons into their orbits are shown in this model. 


Design of the model was based on official information 
that has been released on the actual Vanguard missile. 


Triggering mechanism in nose may be injected into their orbits. 
of third-stage rocket is tripped The rocket model was built by 
by young lady below, showing Dr. I. M. Levitt, director of the 
how the man-made baby moons Fels Planetarium, Philadelphia. 


Courtesy Popular Science Monthly 
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gen peroxide tank rests above the 
engine. This is used to drive the 
turbines which feed fuel into the 
engine, The helium in the next sec- 
tion is used to pressurize the fuel 
cells. In the forward most section 
are the fuel cells containing liquid 
oxygen and a form of kerosene. 
This stage is 44 feet long and has a 
mean diameter of 45 inches, the 
largest and most powerful of the 
stages 

Control of stability and direction 
in the first stage Is ace omplished by 
housing the rocket engines in gim- 
baled mounts, This allows two 
plane control of thrust to correct 
for pitch and yaw. Koll control is 
obtained by using small jet reactors 
fed by the turbine pump exhaust, 
The thrust cylinder extends aft of 
the rocket structure and is con 


trolled by hydraulic actuators. 
These actuators and the roll jets are 
controlled by a “nerve center” in 
the second stage which has a built- 
in flight plan and which can adjust 
the controls so that the rocket fol- 
lows the predetermined path. 
Saving weight is crucial for suc- 
cess in launching the satellite since 
each extra pound in the first stage 
causes a loss in velocity of | foot 
per second, in the second stage—8 
feet per second, and in the third 
stage—SO feet per second, The use 
of a gimbaled mounted engine in 
the first stage gives enough stability 
control to eliminate the need for 
fins. Fins are ineffective in the up- 
per, thin atmosphere where there is 
a lack of air. The structural skin is 
made leak proof by the use of spe 
cial rivets and gaskets. It is used as 


Interior view of a satellite tracking van. The equipment shown here will record the 
satellite's position, and this data will be used to predict the satellite's orbit. 
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the walls of fuel cells in many 
places. This eliminates the need for 
double containers. A considerable 
amount of weight is saved by these 
methods. 


The second stage is 31 feet long 
with a mean diameter of 32 inches. 
It is used to propel the rocket from 
36 to 140 miles and increases its ve- 
locity of 13,400 feet per second. It 
burns a fuel consisting of fuming 
nitric acid and unsymmetrical di- 
methyl hydrazine in its rocket en- 
gine built by the Aerojet General 
Corp. Similar to the first stage, its 
thrust cylinder extends aft of the 
rocket structure on gimbaled 
mounts, The stability controls are 
also similar to the first stage. 


The electronic gear, housed in 
this stage, controls the path of the 
rocket after its initial firing. In- 
cluded in the electronic controls is 
a three dimensional reference sys- 
tem consisting of three integrating 
rate gyroscopes. The guidance sys- 
tem contains a pitch programmer 
which actuates controls so that the 
rocket follows the desired flight 
trajectory. It uses the reference 
system above as a guide. There is 
also an integrating linear acceler- 
ometer which determines the veloc- 
ity of the rocket and makes in flight 
corrections to the satellite injection 
time. 

The third stage accelerates the 
satellite to its final velocity of 15,- 
000 m.p.h. It contains a solid pro- 
pellant rocket. A dual design pro- 
gram is being undertaken by the 
Allegheny Ballistics Laboratory and 
the Grand Central Rocket Com 
pany. The only controls over this 
stage are the time that it is fired 
and the stability which it gains 
from being spun before firing on 
the second stage. 


When the satellite is ultimately 
placed in an orbit, scientists will 
begin receiving the rewards for this 
costly endeavor by the amassing of 
facts which the satellite will de- 
liver. Launching of a satellite is a 
portent of future accomplishments 
in the rocket field which may even- 
tually lead to space travel. Through 
studies of cosmic rays, sunspot uc- 
tivity, and the other programs of 
Project Vanguard, we will greatly 
increase our understanding of the 
universe. Hence, 1.G.Y. offers the 
brightest prospect ever known for 
scientific achievement. 
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Special Report on I.G.Y. . . .. . 


MAPPING THE MAGNETIC FIELD 


Among the persons most pleased 
when the International Geophysical 
Year began with violent sunspot 
activity were the scientists study- 
ing geomagnetism. For the sunspots 
were accompanied by variations in 
the earth's magnetic field, and these 
fluctuations are one of the major 
areas of study during the LG.Y. 
program. 


Strange Electrical Nature 

The fluctuations, which are also 
associated with auroral displays 
and interruptions in radio transmis- 
sion, have frequencies ranging from 


First launching of a “Skyhook” flight, carrying neutron counters from New York Uni- 
versity and the University of Minnesota through stratospheric temperatures down to 


by 
Ben E. Lynch, EP °60 


less than one cycle per second to 
fifty cycles yer second, They are 
thought to a the result of solar 
radiation disturbing the upper at- 
mosphere. Strangely enough, they 
act as if they are caused by tre- 
mendous electric currents, meas- 
ured in hundreds of thousands of 
amperes, flowing in the upper at- 
mosphere. Finding evidence that 
will demonstrate the existence of 
the great currents is a primary 
problem of the geomagnetism pro- 
gram. 

There seem to be three currents, 
one in each magnetic polar region, 


80°C. and up to an altitude of 90,000 feet. 
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and one around the equator, Al- 
though the currents are very large, 
a single magnetic observatory can- 
not learn a great deal about the 
overhead currents. Thus, it is nee- 
essary to have a network of sta- 
tions. Also, the spacing of the sta- 
tions in the network should be 
about the same as the height of the 
currents, suspected to be 65-125 
miles. The United States has there- 
fore built additional observatories 
to fill in networks in North Amer- 
ica, Antarctica, and the Pacific Is- 
lands. There is one network for 
each of the three postulated cur- 
rents. 


Observation Networks 


In Alaska, new stations at Anchor- 
age, Kotzebue, Fort Yukon, North- 
way, Barter Island, Healy, and Big 
Delta will aid those already present 
at Sitka, College, and Point Bar- 
row. These stations spread ACTOSS 
the zone of maximum auroral fre- 
quency and the zone of the over- 
head currents. There will even be 
recording instruments maintained 
on an ice floe. 

Widely scattered observatories 
will be making measurements in 
the equatorial zone. In the Western 
Pacific, the islands of Koror and 
Guam house complete stations. The 
Central Pacific region will be cov- 
ered from the islands of Palmyra 
and Jarvis, In South America, a 
five-station net will be established 
with the help of the Department of 
Terrestrial Magnetism of the Car- 
negie Institute. 


Several nations will establish 


(Continued on Page 27) 
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Special Report on I.G.Y. .... . 


COSMIC RAY RESEARCH 


As part of the International Geo- 
physical Year, an intense study of 
the mysterious cosmic rays is being 
undertaken for the first time. Many 
aspects of the rays will be investi- 
gated using some old methods as 
well as many new ones, Cosmic 
rays, as they are understood today, 
are streams ol electrically charged 
partic les. Most of the particles are 
protons, but there are some alpha 
particles and a few heavier nuclei, 
There is a wide range of energy 
output ranging from 5 10"e.v, to 
possible value of 10'e.v. There 
has been a connection shown be- 
tween solar phenomena and cosmic 


by 
Peter H. Jedel, EE 


ray intensity, but just what it is 
remains undecided, The plan of the 
U.S. program is to throw as much 
light as possible on fundamental 
problems, 


Flight Tests 

It is a well known fact that cos- 
mic ray radiation varies with time, 
temperature and magnetic disturb- 
ances. Flights will be sent up at 
various latitudes at coordinated 
times attempting in this way to de- 
termine some measure of the vari- 
ation of cosmic radiation. Plans are 
also being formulated to send aloft 
flights during magnetically clear 


Three parabolic antennas for the reception of cosmic radio noise of frequencies 50-200 
megacycles, These signals come from our own sun and from outer stellar sources, the 
so-called “radio stars. 
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and magnetically disturbed days. 
The flights will be made from sev- 
eral stations at different latitudes 
and will carry aloft Cerenkor 
counters, proportional counters, 
pulsed ionization chambers and 
Geiger counters, as well as photo- 
graphic emulsions. 

There is some doubt as to the 
geographic distribution of cosmic 
radiation. Therefore, in order to 
evaluate the latitude effect and to 
decide whether cosmic radiation is 
symmetrical about the equator, it 
is planned to make a series of flights 
by aircraft and by balloon contain- 
ing neutron counters, ionization 
meters and neutron intensity moni- 
tors. 


Ground Observation 


To study the fluctuation in cos- 
mic radiation and to correlate these 
with solar disturbances and with 
geophysical phenomena, it will be 
necessary to operate long time re- 
cording equipment at various sta- 
tions. Cosmic ray telescopes, air 
shower detectors, ionization cham- 
bers and neutron monitors will all 
be employed at these stations. 

Fluctuations of cosmic rays are 
somehow correlated with some 
types of solar disturbances. There 
are two types of solar disturbances 
—one is a slow change usually re- 
sulting from a change in the mag- 
netic cutoff at any given place from 
a fluctuation in field. In this case 
the primary radiation is unaffected. 
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The second type of variation is 
caused by an abrupt increase in in- 
tensity and is somehow related to 
solar flares. The intensity of these 
short increases is greater percent- 
age-wise and is larger for locally 
produced neutrons than for the 
total ionizing radiation. 


Balloon and Sea Studies 

The distribution of the heavy pri- 
mary cosmic rays is also under 
study. Photographic material will 
be exposed at high altitudes, car- 
ried aloft by balloons, The three 
methods used for measurement of 
charge of the heavy primaries are 
delta ray counting, gap counting 
and grain counting. The flights will 
be at 95 to 100 thousand feet in the 
equatorial area to obtain informa- 
tion on the energy spectrum of the 
primary radiation. 

Not all of the recording appa- 
ratus will be land based. There will 
be two neutron pile structures with 
recording apparatus set up on 
ships in order to record the effect 
of changes in latitude upon the 
cosmic radiation. This will also 
provide data regarding time varia- 
tions and the effects of solar dis- 
turbances upon the intensity. The 
time variation of neutron compo- 
nents of cosmic rays will be meas- 
ured, One monitor will be set up at 
College, Alaska and there is a pos- 
sibility another will be established 
at Thule. Emulsion blocks of large 
size and suitable shape will be used 
in high altitude balloons to deter- 
mine the isotopic constituents of 
cosmic rays. The northern latitude 


Civilian technicians fill cosmic research 
balloon with helium during the recent 
Greenland Cosmic Ray Expedition. 
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High altitude balloons and instruments 
rise into atmosphere near Greenland 
after being launched from shipboard. 


and the geomagnetic equator will 
be carefully studied. 

A study is planned to determine 
the zenith angle of the intensity of 
high energy mu-mesons, The pres- 
ent theory seems to suggest that 
there is competition between decay 
and absorption of the parent  pi- 
mesons high in the atmosphere. 
Tests will be conducted to deter- 
mine the composition of the cosmic 
rays and to see the mu-meson com- 
ponent of the cosmic radiation. 
Cosmic ray counters will be used 
to determine the fluctuations of the 
ray output, The various amounts of 
energy in a shower will also be 
measured. Connections between so- 
lar flares and other solar activity 
with cosmic radiation will be con- 
sidered. 

Scientists throughout the world 
are anxiously awaiting the results 
of these experiments, They feel 
that not only will our knowledge 
of cosmic rays be increased, but 
new fields of knowledge will be 
opened, 


MAGNETIC FIELDS 


(Continued from Page 25) 


magnetic observatories in the Ant- 
arctic region. These stations will be 
especially valuable in studying the 
connection between Arctic and 
Antarctic magnetic disturbances. 
Scientists will be able to learn if 
the northern and southern auroras 
light up simultaneously, as they 
should according to theory, 


Long Range Effects 


In addition to the relatively rapid 
fluctuations that accompany sun- 
spot activity, there are slow 
changes in the earth's magnetic 
field measured in months and even 
years. A compass needle does not 
point in the same direction from 
year to year, although the change 
in any single year is small. How 
ever, taken over a period of many 
years the effect can be great, as 
illustrated by the fact that at one 
place in England in a period of 
232 years the COMpass “north” 
changed thirty-five degrees. 

Of course, trying to detect this 
slow change in the earth's mag- 
netic field makes very careful meas- 
urements of the field necessary. 
Cosmic rays give scientists a way 
of measurement, Since they are 
charged, cosmic rays are affected 
by the magnetic field. Their in- 
tensity is much greater at ground 
level near the magnetic poles, 
where lines of force are vertical, 
than at the magnetic equator where 
lines of force are horizontal, Sta- 
tions all over the world will take 
data on cosmic ray intensity, and 
these readings should indicate the 
size and shape of the field. The 
earth satellites may carry instru- 
ments to check cosmic ray inten 
sity, and thus show the high-alti 
tude magnetic field. 

During this special year, scien- 
tists will be exploring the earth's 
magnetic field with the most pow- 
erful tools ever at their disposal. 
With the help of world-wide or- 
ganization they will correlate data 
in a manner heretofore impossible 
The science of geomagnetism, that 
was inaugurated several centuries 
ago to aid surveying and naviga- 
tion, will this year receive the 
greatest influx of information in its 
history. 
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Mars Pencils 
Sponsors 
Tomorrow’s Designs 


Mans OuTstTanpinc Desicn Senties- 
featured in the current advertising ol 
J. S. Staedtler, Inc.—has attracted wide- 
spread attention among the users of fine 
drafting pencils. It has fulfilled our ex- 
pectation that the men who appreciate 
the finest working tools are those with a 
lively creative interest in new designs, 
new projects, new ideas. 

Concerned with unusual projects — 
designs of the future—Mars Outstanding 
Design Series provides a “showcase” for 
originality, for interesting work of engi- 
neers, architects, and students which so 
often lies buried. To stimulate you to 
send in your designs, Mars Pencils 


will pay you #100 


for any design accepted. This $100 is 
paid you simply for the right to repro- 
duce your project in the Mars Outstand- 
ing Design Series. There are no strings 
attached, You will be given full credit. 
(See ad on this page—one of the ads 
in the current series.) All future rights 
to the design remain with you. You can 
reproduce it later wherever you like and 
sell or dispose of it as you wish. 

The subject can be almost anything 
aviation, space travel, autos, trains, 
buildings, engineering structures, house- 
hold items, tools, machines, business 
equipment, etc. It should be a project 
that appeals to design-minded readers, 
be of broad interest, and be attractively 

resented, Do not submit a design that 
lies been executed. As a matter of fact, 
the project does not need to have been 

lanned for actual execution. It should, 
eran be something that is either 
feasible at present or a Togical extension 
of current trends, It cannot be unrealistic 
or involve purely hypothetical altera- 
tions of natural laws, 

There is no deadline for entries but 
the sooner you send yours in, the greater 
the probability of its use as one of the 
subjects in the 1958 Mars Outstanding 
Design Series. 


_ It Is Simple To Submit a Design __ 
For Mars Outstanding Design Series 


Just mail in an inexpensive photostat or 
photocopy of the subject—one you can 
Spare, since it cannot be returned. 

If your entry is accepted, we will ask 
you to send in a sharp photograph of 
the design, or the design itself, so that 
we can make a sharp photograph suit- 
able for reproduction ~ after which it 


will be returned to you promptly. 


Send your entry to: 


JS, STAEDTLER. INC. 


DICAROLIS COURT, HACKENSACK, NEW JERSEY 
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MARS outstanding desig 


chef-less restaurant 


This concept of Sue Vanderbilt, Pratt industrial- 
design graduate now designing GM auto interiors, 
would assemble a whole meal and cook it by microwave 
in a few seconds. Customer would merely: check pic- 
ture menu, insert money, push buttons. by the time 
he reached the far end of the counter the meal would 
be waiting, piping hot. All components already exist. 

Many designs that will make news tomorrow are 
still in the “bright idea” stage today, No one knows 
which will flower into reality. But it will be important 
in the future, as it is now, to use the best of tools when 
pencil and paper translate a dream into a project. And 
then, as now, there will be no finer tool than Mars—~ 
sketch to working drawing. 

Mars has long been the standard of professionals, 
To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
Tradition-Aquarell painting pencils, have recently been 
added these new products; the Mars Pocket-Technico 
for field use; the efficient Mars lead sharpener and 
“Draftsman’s” Pencil Sharpener with the adjustable 

»int-length feature; and — last but not least — the 

fars-Lumochrom, the new colored drafting pencil 
which offers revolutionary drafting advantages. ‘The 
fact that it blueprints perfectly is just one of its many 
important features, 


The 2886 Mars-lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 100) Mars-Technico 
push-button lead holder. 1904 Mars-Lumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
lumochrom colored drafting pencil, 24 colors. 


Ted 
SS. S TAEDTLER, INC. 


HACKENSACK, NEW JERSEY 


MARS -LUMOCHROM [580 Germany 


2618 € JS.STAEDT 


at all good engineering and drawing material suppliers 
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uestion: 


What makes 
a company a good 
place to work? 


“THE HUMAN TOUCH” j 


PORTER 


[his record tells why—musically 
— wed tr Loud you a planer 


There are a lot of things to consider in 
selecting the organization with which you 
will stake your future. For example, how is 
the company rated in its field? Is it known 
as a “‘quality” company? Is it growing? Is it 
aggressive? Is it big enough to offer you the 
opportunities you want? Is it too big—to 
the point where, of necessity, it deals with 
numbers instead of individuals? 


...We think that last factor is mighty 
important. We call it the “human touch”’ ele- 
ment and it’s pretty well explained, music- 
ally, in a theme song we had recorded for a 
recent national sales conference. The Ray 
Porter singers do some rather unusual vocal- 
izing you'll probably enjoy. Clip the coupon 
and let us send you a record. It’s good listen- 
ing with a little food for thought thrown in. 


6060 Rivard Street, Detroit 11, Michigan 


I'd like a ‘Human Touch" record and a copy of Square D’s brochure, 
“YOUR ENGINEERING CAREER” 
I am primarily interested in (|) Research, Design & Development 
Engineering {) Manufacturing Engineering (Sales Application and 
Field Engineering 


NAME 


mail this coupon for your 
“Human Touch” record 


COMPANY 


SQUARE 


D 
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Special Report on I.G.Y. . . . 


CORNELL’S CONTRIBUTION 


*AURORA 


*lIONOSPHERIC PHYSICS 
*SOLAR ACTIVITY 


The inception of the Internation- 
al Geophysical Year has brought an 
increase in scientific activity at 
Cornell, Many fields of research in 
which the university had been en- 
gaged have now been coordinated 
with L.G.Y. research work, Cornell 
will contribute data to this mam- 
moth scientific effort and serve as 
a processing center for a portion of 
the information gathered. 

The University’s work is concen 
trated in three areas; aurora, iono- 
spheric physics, and solar activity. 
These fields are close ly related i 


A scientist in the Naval Research Labora- 

tory is operating a Lyot Monochromatic 

Heliograph, which automatically and 

continuously records events in the hydro- 

gen alpha line of the solar spectrum on 
motion picture film. 
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by 


Alan S. Rosenthal, EE 


that they all concern scientific phe- 
nomena of the upper atmosphere. 

Cornell is not new to these fields 
of study. Professor H. G. Booker 
and W, k. Gordon of the Electrical 
Engineering department are well 
known for their present theories on 
wave scattering in the ionosphere; 
while Professor C, W. Gartlein of 
the physics department has spent 
many years observing auroras and 
gathering information about them. 
During this 18 month scientific pe- 
riod, Professor Booker is serving on 
the United States National Com- 
mittee for the International Geo- 
physical Year, and Professor Gart- 
lein is working as head of the vis- 
ual observation center for auroras. 


Cornell—aAurora Observation Center 


As visual observation center for 
auroras, Cornell is responsible for 
the processing of reports sent peri- 
odically from observers stationed 
around this country. In regions 
where aurora displays are particu- 
larly prevalent, data is being taken 
with cameras, radar apparatus, and 
several types of spectrographs. 

In those regions where auroras 
are less common, visual observa- 
tions are being relied upon, Ama- 
teur scientists across the country 
have been encouraged to partici- 
pate in the program. Those inter- 
ested in watching for the displays 
have been instructed in the particu- 
lar methods of reporting their find- 
ings. Pertinent facts regarding each 
display are recorded and sent to 
Prof. Gartlein’s office at Cornell 
for further study. 


At the processing center, all au- 
rora displays that have been re- 
ported are plotted on a large map. 
This method of operation makes it 
possible to cross check the acctu- 
racy of each report. Further studies 
of each display can then be made 
with the aid of photographs and 
other instrumental data. 


What Is the Aurora? 


Through previous studies of the 
aurora, scientists have learned a 
great deal. The colorful auroras, so 
frightening to primitive man that 
he associated them with all kinds 
of evil occurrences, are the direct 
result of electrified particles spewed 
from the sun. These streams of 
particles collide with the atoms of 
the earth’s rarefied upper air. The 
atoms, thus excited, give off a glow- 
ing light—the aurora! 

The aurora has many different 
appearances. In many displ: iys the 
light is greenish white, while in 
bright displays it may be yellowish, 
greenish, or red. In some cases the 
light forms are stationary; in others 
they may change in brightness, po- 
sition, or color. Various dese riptions 
of different auroras liken them to 
mythical images and weird carica- 
tures. Some observers have been 
known to call fire departments, be- 
lieving the glow in the sky to be 
the reflection of a flaming city. 

Another interesting aspect of the 
aurora’s appearance is its height. 
Although some have claimed to 
have seen auroras touching the 
ground, such an observation is an 
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illusion. No aurora has been meas- 
ured at a height less than thirty- 
five miles above the earth. The 
highest aurora ever measured ex- 
tended more than six hundred miles 
above the earth. 

Of course, the apparent height 
and position of an aurora will vary 
with location. It is this variance 
which makes it possible to deter- 
mine the actual height of an aurora. 
From his observation post at Ith- 
aca, Prof. Gartlein has been 
collaborating with Prof. C, C. Hen- 
shaw of Colgate University to de- 
termine the true heights of auroras. 
The altitudes are determined by 
comparing pictures taken simul- 
taneously from their different loca- 
tions. 

When considering the location of 
observation posts, one may ask why 
Ithaca was chosen as a center in 
preference to the high Arctic re- 
gion. There are two primary rea- 
sons for a station at a lower lati- 
tude. In the far north, it would be 
impossible to see the aurora for 
nearly six months of the year be- 
cause of the lengthy Arctic day. 
However, more important is the 
fact that displays as far south as 
Ithaca are the results of larger solar 
disturbances than those farther 
north. Thus it is easier to correlate 
the auroras with magnetic storms 
and radio disturbances. 


The Aurora’s Importance 

While the aurora is very beauti- 
ful and interesting to observe, there 
are more important reasons for its 
study. In describing the aurora, 
much was said about its color and 
height. Both of these aspects pro- 
vide important clues to the mys- 
teries of the earth. 

An analysis of the aurora’s light 
provides one of the methods of de- 
termining the elements contained 
in that part of the atmosphere. The 
aurora’s spectrum not only gives an 
indication of the elements present 
but also shows how they are af- 
fected by ultraviolet light and par- 
ticles from the sun. 

The height of the aurora provides 
an important indication of the mag- 
nitude of the earth's atmosphere. 
Through observation of the aurora, 
it is possible to make accurate pre- 
dictions of how far upward the 
atmosphere extends and where— 
approximately— the vacuum of outer 
space begins. 
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Photograph of Aurora Display over Ithaca taken by Professor Gartlein with the ap- 
paratus located on campus. 


But perhaps of most immediate 
importance to scientists is the au- 
roras application as a forecaster. 
Previous studies have already 
shown that there is a close rela- 
tion ship between the aurora and 
magnetic storms. Both seem to be 
caused by sunspots and their re- 
sulting “prominences,” The aurora 
accompanying the sunspots makes 
it possible to predict with a fair 
degree of accuracy the intensity of 
a magnetic storm and the length of 
time it will last. 

The importance of magnetic 
storms seems to be in their effect 
on communications. These storms, 
when severe, play havoc with all 
forms of long distance communica- 
tions depending on the ionosphere 
for reflection and transmission. Ac- 
curate prediction of the storms 
makes it possible to reroute com- 
munications to avoid regions of 
high intensity disturbances. It is 
interesting to note that a relatively 
inactive sunspot period during 
World War II was an extremely 
important factor in aiding global 
communications essential to the 
war effort. 


lonospheric Physics 

The question of radio interfer- 
ence is of basic importance to the 
ionospheric studies being made. 
It is known that magnetic storms 


affect radio transmission, but the 
storms do their damage by disrupt 
ing the ionosphere in which the 
signals travel. 

The ionosphere is a region exist- 
ing from fifty to two hundred fifty 
miles above the earth's surface. 
When Marconi was able to send a 
radio signal across the Atlantic, the 
existence of an ionoshpere was 
supposed, It was not, however, un 
til 1925 when a radio signal sent 
directly upward returned to earth 
that this hypothesis was proven. 

Definite proof of the ionosphere’s 
existence led to extensive studies. 
Scientists have learned that this 
region is an everchanging, elec- 
trified area encircling the entire 
earth. The region contains layers of 
dense ionization which are strongly 
affected by ultraviolet light from 
the sun. 

It is believed that it is the sun's 
ultraviolet light which accounts for 
the ionization of the atoms high in 
the atmosphere, But how would 
such a theory explain the iono- 
sphere’s continued existence during 
the dark months of the polar win 
ter? Indeed, this question is one 
which the scientists hope to answer 
during LG.Y. It is already thought 
that other geophy sical phenomenon 
such as geomagnetism, meteors, or 
thunderstorms may be important 
factors affecting the ionosphere 
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Photograph of the Aurora over Vermil- 
lion, South Dakota, taken with a Kodak 
all-sky camera. 


1.G.Y. lonosphere Research 

The LG.Y. ionosphere program 
is quite diversified but may be di- 
vided into two phases. The first 
»hase involves regular observations 
rats made at posts set up at stra- 
tegic points around the globe. The 
second phase includes special ob- 
servations being made at locations 
accessible only through LG.Y, ex- 
peditions. 

The type of data that is being 
taken Rs a vertical and oblique 
pulse soundings. An operation of 
this nature involves sending a ra- 
dio signal into the ionosphere and 
recording the reflection on an adja- 
cent receiver, By using the oblique 
system of sending signals, it be- 
comes possible to extend the area 
of exploration from six hundred to 
twelve hundred miles around each 
location, 

While probing the ionosphere, 
scientists are also studying natur- 
ally occurring terrestrial radio 
noise and whistlers. Whistlers are 
a special kind of natural radio sig- 
nal believed to be caused princi- 
pally by energy from lightning dis- 
charges, The propagation path of 
whistlers extends several earth radii 
above the earth's surface; conse- 
quently, it is hoped to secure in- 
formation about the amount. of 
ionization, the amount of hydrogen 
ions, and the path of magnetic 
fields in this region. 

The special observations being 
made include the vertical and ob- 
lique soundings as well as studies 
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to determine the height, dynamic 
properties, and absorption charac- 
teristics of the ionosphere. It is in 
gathering information about the 
ionosphere’s absorption character- 
istics that Cornell is playing an im- 
portant part. The University’s iono- 
sphere laboratory is working in 
conjunction with thirty-three other 
stations in the United States to 
gather information for this impor- 
tant phase of LG.Y. work. 


Solar Activity 


While studies of the aurora and 
the ionosphere are tremendously 
important, it becomes increasingly 
apparent that the sun has a great 
effect on both. For the purpose of 
explaining the sun’s effect on the 
aurora and ionosphere, one may 
compare the sun to a water sprink- 
ler which, as it revolves, periodi- 
cally sprays streams of charged 
particles on the earth. Of course 
the sun has an immediate effect on 
seasons and temperatures, but it is 
the more subtle effects of solar elec- 
tron emission which are being stud- 
ied during LG.Y, 

Overall solar activity is measured 
in terms of the eleven year sunspot 

cycle. Accompanying a period of 
high sunspot activity are other so- 
lar phe nomenon such as flares and 
prominences, It is interesting to 
note that the period of time chosen 
for the International Geophysical 
Year coincides with just such a pe- 
riod of high solar activity. 

The United States’ program in 
solar activity includes holies pa- 
trols by pre viously existing observa- 
tories, ‘Photographs are being taken 
daily to study sunspots with par- 
ticular atte ntion to their positions, 
areas and type. The pictures are 
also intended to show sunspot mag- 
netic fields and to give a survey of 
prominences. 

Here at Cornell, continuous day- 
time patrols of solar radio emission 
are being maintained. The purpose 
of these patrols is the measurement 
of mean flux and the study of other 
outstanding events. Included in the 
university's studies are interferome- 
tric measurements to localize burst 
sources on the solar disk. 

Thus with its participation in 
three LG.Y. projects, Cornell will 
contribute its yards to the many 
miles of International Geophysic val 
Year data tape that will ultimately 
be processed. 


Why Vought Projects 
Bring Out The Best 
In An Engineer 


At Vought, the engineer doesn’t often 
forget past assignments. Like all big 
events, they leave vivid memories. 
And it’s no wonder. 


For here the engineer contributes to 
history-making projects — among 
them the record-breaking Crusader 
fighter; the Regulus II missile, chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus- 
mph fighter, details of which are still 
classified. 

The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 


Engineers with many specialties share 
these experiences. Today, for exam- 
ple, Vought is at work on important 
projects involving: 

electronics design and manufacture 

inertial navigation 
investigation of advanced propulsion 
methods 
Mach 5 configurations 


Vought’s excellent R&D facilities 
help the engineer through unexplored 
areas. And by teaming up with other 
specialists against mutual challenges, 
the Vought engineer learns new fields 
while advancing in his own. 

Would you like to know what men 
with your training are doing at 
Vought... what you can expect of a 
Vought career? 


For full information, see our repre- 
sentative during his next campus visit. 


Or write directly to: 


C. A. Besio 
Supervisor, Engineering Personnel 
Dept. CM-1 


On 
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Vought 
Vignette 


ONE OF A SERIES 


The propulsion engineer who 


was allergic to switches 


During the Vought Crusader’s N.A.A. record- 
breaking flight across the continent, fuel management 
was a vital factor. But it wasn't the constant worry it 
might have been. Fred Alvis had seen to that, beginning 
four years ago. 

When the Crusader project was formed, Fred was 
just a few years out of Alabama Poly. His was still a 
new face. Mighty new, Fred would have agreed when 
he was tapped to develop the functional design of the 
Crusader fuel system. 

Navy specs told Fred his system should be reliable 
and very lightweight. Pilots, too, gave him a special 
request. In the ready room near the flight line they 
described the constant in-flight attention required by 
complex fuel systems. “Can you fix it so we can forget 
fuel for a minute?” they asked the young designer. “Can 
you cut down on those switches?” 

Fred went all-out for simplicity, plunging into a 
three-month whirl of schematics. He was encouraged by 
close design group assistance in studies and layouts. 
Soon he was making procurement selections and writing 
functional reports. Then, with the fuel system mockup, 
Fred unveiled what he'd done. 

It was a showpiece of simplicity. Absent was the 
usual complex CG control system. Fred had bypassed 
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the problem entirely by canny choosing of fuel cell loca- 
tions and fuel line sizings. Absent, too, was an emergency 
system — together with the need for it! There was a 
unique air transfer system for moving fuel from the 
Crusader wing tank to the main sump, plus some freshly 
conceived lesser features. 

As mockup and flight tests proved, Fred’s ideas 
more than met weight and reliability requirements. And, 
as pilots were shown, all simplification features led 
directly to the cockpit. There Fred had won his war 
against switches. 

Only one had survived, 


At Vought, the invitation to find a fresh 


approach is extended to every engineer. 
Here, in groups that coordinate for “ A(): 
mutual progress, and in test facilities 4 


that can evaluate the most advanced pro- 
posals, ideas receive the attention they 
deserve. 


CHANCE 
UGHT ALRCRArFT 
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Highlights of 


YOUR FUTURE 
WITH 
HONEYWELL 


: Glenn Seidel, Vice President in Charge 
of Engineering, B.M.E. Minnesota ’36 


Here are some of the facts about Honeywell . me caNet Plant Space 
inipreda » ear ales arnings (Square Ft.) 
that have most intere wt d the young engineering «g000,000) | ($000 080) ‘000) 
graduates we talk to. 1926 1.1 A 158 
1931 5.4 6 200 
HONEYWELL IS A GROWTH COMPANY! 1936 13.5 3.0 432 
A growth company is one in which men — = ~~ = 
move ahead because of opportunity and 
challenge...in which problems are 1951 135.2 8.9 2,296 
turned into progress... and employ- 1955 244.5 19.3 3,460 
ment, sales and income increase steadily, 1956 287.9 22.5 5,365 J 
Honeywell, world leader in automatic controls, is Honeywell's growth in sales! 


such a company, For the past 30 years, sales have 
doubled or tripled every five years ($1.1 million in 


1926; $287.9 million in 1956.) Employment has in- Employees 

creased from 720 to over 30,000 in the same period ; : ~ 

and net earnings have climbed from $.4 million to 
22.5 million, 1926 720° 540° | 75° 180° | 25 
The future is even more challenging. Planned diver- 1931 1,150 839° | 73° 311° | 27° 

sification puts Honeywell in such new fields as office 1936 3,139 2,200 | 70 933 | 30 

and factory automation, process control, plastics, atom- 1941 4,240 2,859 67 1,381 33 

ic energy, electronics, missiles and satellites. 1946 9,474 6,490 68 2,984 32 
Honeywell has the proven skills to design, engineer 1951 | 17,182 10,796 63 6,386 37 

and build the equipment required by an increasingly 1955 | 25,608 | 14,853 | 58 | 10,755 | 42 

automatic world and to sell its products profitably. 1956 | 30,353 | 17,301 | 57 | 13,052 | 43 

Honeywell's growth in people! 
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RESEARCH AND ENGINEERING ARE 
IMPORTANT AT HONEYWELL! 


One indication of how impor- 
tant research, design-develop- 
ment and product engineering 
are to Honeywell’s continued 
growth is the fact that over 
half of Honeywell's more than 
12,000 products were not made 
by the company 5 years ago. 

Some of the problems which Honeywell research 
and engineering have solved recently are: the de- 
velopment of variable inlet-air diffuser systems 
for jet engines, which adjust to the speed of the 
aircraft, allow such advanced planes as Convair’s 
B-58 to reach design speed; the production of the 
space reference system for the Earth Satellite 
Rocket; and the production of the Supervisory 
DataCenter* central control panel which enables 
one man in one location to read and control tem- 
peratures for even the largest building. 

Major research programs now underway at 
Honeywell include: the development of new tech- 
niques and the discovery of new materials to 
overcome the problems of extremely high tem- 
peratures created by high-speed aircraft and guided 
missiles; the development of automatic control 
systems for industrial automation; the develop- 
ment of even more accurate navigation systems 
for aircraft and rockets which may be called upon 
for intercontinental and interplanetary travel. 


HONEYWELL MEN ADVANCE RAPIDLY! 


Naturally, in a company committed 
4 to growth, opportunities are numer- 
NS ous for the engineers and scientists 
who can contribute to that growth. 


And at Honeywell, other factors 
accelerate advancement. 

Engineers predominate among our 
vice presidents, divisional executives 
and department managers. Attitudes and opinions 
of our scientists and engineers are understood 
and supported by management. 

Honeywell is composed of small units working 
as a team. These units multiply opportunities for 
early managerial experience and lay the founda- 
tion for more important managerial assignments 
in future years. 


HONEYWELL OFFERS MANY 
EXTRA BENEFITS! 


Honeywell’s extra benefit program is one of the 
most liberal in industry. There’s free group life 
insurance... free accident and sickness insur- 
ance... free hospital insurance. You'll find a 
generous policy on paid vacations and holidays 
and a modern retirement program paying life- 
time benefits. 

Whichever Honeywell division or location you 
choose, you'll be assured of special training to 
help you advance in your career. This training 
includes regular on-the-job instruction, formal 
classes at the company and tuition-aid courses at 
nearby institutions. Trademark 
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HONEYWELL’'S MAIN FIELDS AND LOCATIONS 
ARE: 


Minneapolis — Acronautical, Ordnance and Heat- 
ing and Air Conditioning Controls. 

Philadelphia —Industrial Instruments, Comput- 
ers, Controls and Valves. 

Wabash, Indiana— Heating and Air Conditioning 
Control Dampers and Electronic Air Cleaners. 
Denver— Oscillographic and Photographic Equip- 
ment and Research, 

St. Pezersburg, Florida—Inertial Guidance Sys- 
tems. 

Seattle, Washington— Ordnance Controls, 
Missiles and marine research laboratory. 
Monrovia, California—Ordnance Controls and 
Missiles. 

Los Angeles— Acronautical and Heating and Air 
Conditioning Controls, 

Boston—Industrial Instruments, Servo Compon- 
ents and Controls; Data Processing Systems. 
Freeport, Ilinois—Precision Switches. 

Chicago— Heating and Air Conditioning Controls. 
Hopkins, Minnesota—Corporate Research Center. 
Beltsville, Maryland— Data Recording Systems. 
Toronto, Canada— Manufacture of complete line 
of company products. 

Iinternational— Manufacturing Plants in New- 
house, Scotland; Amiens, France; Frankfurt, Ger- 
many; Amsterdam, The Netherlands; and Tokyo, 
Japan. Plus 166 Sales and Service offices through- 
out the world. 


HOW TO LEARN MORE ABOUT HONEYWELL! 


A Honeywell representative can answer your 
questions and give you additional information 
about opportunities at Honeywell. Please con- 
sult your college placement office for the date of 
his next visit to your campus. 

Meanwhile, you will want to read “Your Curve 
of Opportunity in Automatic Controls,” Write 
R. L. Michelson, Personnel Administrator, Dept. 
TC29D, Minneapolis-Honeywell Regulator Com- 
pany, 2753 Fourth Avenue, South, Minneapolis 
8, Minnesota. 


* Engineering and Research Facilities 


* Sales and Service Offices 
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Special Report on I.G.Y. .... . 


EXPLORING THE FROZEN CONTINENT 


Since the practical purpose of the 
International Geophysical year is 
the exploration of both the history 
of our planet and its present prop 
erties, it is natural that concen- 
trated observations should be made 
of the (to date) least explored re 
gion of Earth, the Antaretic con 
tinent. Here, in five and one-half 
million square miles of ice and 
gravel, lie many mysteries, among 
them the actual topography of the 


by 
Jeffrey Frey, EE °60 


continent (beneath the thick ice 


cap); the cause of the present bar 


renness of the region, believed once 


warm and fertile; and the effect of 
the weather in the Antarctic on that 


of the rest of the world. Here, 


where the average winter tempera- 
ture is 45°F, below zero, hardy 
scientists from the United States 
and other 1.G.Y,-participating coun- 
tries will try to unravel these and 
many other mysteries. 


U.S. Previous Contributions 


1.G.Y. scientists in Antarctica will 
be helped by the benefits of the 
greatest expenditure of money and 
technical skill ever lavished on a 
volar expedition: the United States 
ias already spent over fifty-five mil- 
lion dollars in setting up and equip- 
ping the first U.S. bases in the Ant- 
arctic, and will spend fifteen million 
more to resupply them for the 1957- 
1958 season. Extensive research 


Personnel of “Operation Deep Freeze” lay fuel lines for petroleum oi! and gasoline system between the 
icebreaker Eastwind and fuel storage tanks on McMurdo Sound. 
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into human behavior in cold cli- 
mates and into the histories of pre- 
vious expeditions backs up what 
this expedition will wear, eat, and 
do. For instance, US Navy doctors 
have found that two layers of cloth- 
ing, one heavy and one light, are 
most useful in the Antarctic. Long 
cotton underwear, warmer than 
wool (and not as itchy) will be 
worn under the layers; both layers 
will be used for extremely low tem- 
peratures, such as exist at the South 
Pole itself. Another basic necessity 
to human survival, food, will con- 
sist mostly of rich, energy-giving 
stuffs, such as candy, desserts, and 
much steak, based on the doctors’ 
theory that in the Antarctic, men 
“need to eat twice as much to have 
half the energy.” Finally, men based 
in the Antarctic will have practical- 
ly all the comforts of home in their 
plastic, insulated, pre-fab huts. Hot 
and cold running water va sans dire, 
accompanying, as they are, indoor 
plumbing (a real convenience in 
the cold climates), libraries of 
books and literally hundreds of mo- 
tion pictures at each station, cor- 
respondence school courses, arti 
ficial flowers, billiards, electronic 
pianos, hi-fi phonographs with ac 

companying records, golf (with 
black balls) and even fireworks for 
modest July 4 celebrations. Even 
with all this, though, there will be 
plenty of time for scientific obser- 
vations, both extra and intra-ter- 
restrial, during the 6-month Ant 

arctic “day”, 


Extra-Terrestrial Studies 

Some of the extra-terrestrial ob- 
servations to be made will be those 
of the Aurora Australis, southern- 
hemisphere counterpart of the Au 
rora Borealis, the Northern Lights 
occasionally seen over Ithaca. The 
southern Aurora will be studied 
quite extensively in all of its as- 
pects, starting with its geographical 
extension, to find just how large the 
Aurora actually is and from what 
surface points it can be seen with 
any regularity, Furthermore, the 
timing of the Aurora demonstra 
tions will be measured, for two rea- 
sons: first, to test various theories 
on the cause of the Aurora (mostly 
involving particle radiation from 
the Sun). and second. to find out 
whether the Aurora Australis puts 
in appearances at the same time 
that the Aurora Borealis does 
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Crewmen work around a Ground Control Approach Unit mounted on a Go-Devil sled 
for towing to the sea-ice runway at McMurdo Sound. 


These studies are made with ease 
in the Antarctic, for it is only there 
that the display can be observed in 
its entirety. Finally, the correlation 
among the Aurora, the weather, 
and radio interference will be stud- 
ied, to test the theory of particle 
production of the Aurora and geo 
magnetic disturbances. This theory 
postulates that particles of gas 
emitted from the Sun interact with 
the Earth’s atmosphere and mag 
netic field. Studies of the timing of 
flares on the Sun, radio interference 
(which usually accompanies these 
flares ) and the Aurora will be made 
to ascertain the time it takes the 
particles from the Sun to reach the 
Earth; the time elapsing between a 
Hare and a magnetic storm will, 
theoretically, equal the’ time neces 
sary for a particle's trip between 
the two heavenly bodies. 

Cosmic rays, the ionosphere, and 
the earth's magnetic field are other 
extra-terrestrial phenomenon to be 
studied in Antartica during 1.G.Y 
Special features of the barren con- 
tinent make study of these items 
relatively easy. For example, spe 
cial observations of the earth's 
magnetic field are possible because 
of the location of the magnetic and 
geographic poles on the continent 
Studies of the ionosphere itself will 
try to determine the effects of the 


long solar night on these layers of 
ionized gas particles above the at- 
mosphere. lonospheric theory now 
is that solar radiation is the princt 
pal agent in breaking the atoms of 
the atmosphere to form the ions of 
the ionosphere; however, during 
the long Solar Night the Antarctic 
Continent is without solar radiation 
for 6 months; thus, during this pe- 
riod, observations will be made on 
the question of whether the iono- 
sphere “thins out” when, according 
to theory, no ions can be produced 
Sim ti the ionosphere is responsible 
for long-distance e radio transmission, 
studies will be carried out by long 
distance radio transmission and 
radio noise recordings 

The magnetic field of the Earth 
is scientists’ chief instrument for 
the analysis of low “energy cosmic 
rays, which are bent by the field in 
such a way so that these low-energy 
rays can only enter in high lati 
tudes, ie Since 
connections between solar effects 


near the poles 


and cosmic rays are more conspicu 
ous for low-energy rays than for 
others, in Antarctica these connec 
tions may be studied more fully 
than ever before, with the possi 
bility of revealing fundamental 
facts about the origin of cosmic 
rays, those literal “bundles of en 
ergy from outer space which are 
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Vront view of the crevasse detector operating with an advance trail party. 


ever present. The Antarctic pro- 
gram for Cosmic Ray studies in- 
cludes exploration of the variations 
in mass & energy of cosmic radia- 
tion and variations in the nature of 
cosmic radiation dependent on lo- 
cation. Varied instruments will be 
used to effect these studies, among 
them surface-mounted monitor tele- 
scopes (aimable instruments which 
furnish continuous records of total 
cosmic ray intensity), balloons 
equipped with small monitor tele- 
scopes, and photographic emulsions 
flown and exposed at high altitudes, 
which will give information on var 
ious reactions and events which 
take place in the upper atmosphere, 

Studies of the magnetic field of 
the earth itself will emphasize ob- 
servations providing data regarding 
time variations of the field. To fa- 
cilitate this study, recording instru- 
ments, called “photographic record. 
ing variometers”, will be used to 
make records of changes in mag- 
netic declination, horizontal inten 
sity, and vertical intensity. 


The Continent’s Own Secrets 

The programs of study of extra- 
terrestrial phenomena, mentioned 
above, constitute about half of the 
United States’ Antarctic L.G.Y. pro- 
gram. The remaining studies con- 
centrate on the Great White Con- 
tinent itself; its past, present and 
future. 
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Historical studies will attempt to 
explain why (and when) Antare- 
tica, believed to be a lush green 
continent at one time, was made as 
barren as it is today. Theory says 
that, before the Ice Age, there were 
great Antarctic rivers, watering the 
hills of the continent, making the 


existence of vegetable life possible. 
This Eden-like existence did not 
long endure, though, for during the 
Ice Age, the great rivers drained off 
into the ocean. To study the out- 
flow of these ancient rivers, ocean- 
ographers on shipboard in the Ant- 
arctic region will drop corers to the 
ocean floor; if a corer falls where 
silt was once deposited by the out- 
flow of a now-extinct river, it is pos- 
sible to determine from the sample 
of the core, approximately when 
the river dried and became a gla- 
cial stream. In essence, the corer 
returns with records of the climates 
that have hovered over the waters 
fringing the Antarctic continent in 
the long past. 

Glaciological studies on the Con- 
tinent will try to determine infor- 
mation on the present volume of 
Antarctic ice, the topography of the 
ice surface and the land beneath, 
the history of the Antarctic ice 
sheet, and the present trend of gain 
or loss of ice by the ice cap. Surface 
movements of the ice will be deter- 
mined at many points over the con- 
tinent; the mass accumulation or 
loss will be recorded at intervals, 
and deep pits will be dug to deter- 
mine the relationships between 
strata of ice. History of the ice will 
be determined by a deep-drilling 


The “Grasshopper” robot weather station will be dropped from an airplane onto the 

polar ice-cap to provide meteorological information of value in weather forecasting. At 

upper left, the Grasshopper is shown on impact. Shortly after, its six legs start to open 

(top right) and operate to erect the station (bottom) and enable it to broadcast 
back to a base temperature, humidity and wind information. 
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Rev. Daniel Linehan using the 45-chan- 
nel seismic recorder at Cape Roydes, Me- 
Murdo Sound. 


program which, using oil-drilling 
techniques will bring up samples 
of ice from far below the surface 
and the tritium content of these 
samples will reveal the relative age 
of the layer from which the sample 
was dug. In addition, crystal char- 
acteristics of the ice will be ob- 
tained from these deep samples 
and temperatures within the ice 
will also be measured as part of a 
program to study the mechanisms 
of energy transfer between envi- 
ronment and the ice cap, 
Topographical studies, concerned 
with the contours of the ice sheet 
and the land below, will be under- 
taken both at the fixed stations and 
by “traverse parties”, consisting of 
groups of scientists traveling over 
wide areas between stations (as 
shown on the map). These studies 
include glacial meteorological ob- 
servations, determinations of rates 
of annual accumulation and loss of 
ice, the structure of the upper lay 
ers of the ice sheet, and measure- 
ments of the thickness of the ice 
and the character of the material 
below the ice. By seismic sound- 
ings and the taking of samples of 
the ice and below-ice materials by 
the coring method, information will 
be obtained which will go far to 
ward determining the climatic pat- 
terns of the interior of the conti- 
nent, the amount of water in the ice 
sheet, the volume of the ice and 
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changes in this volume in recent 
times, the nature of the sub-glacial 
Hoor and the exposed land surface 
of the continent's interior, and the 
more familiar variations in distance, 
elevation and latitude. Already a 
moderate vein of high-quality Man- 
ganese Silicate from which Mn is 
extracted, has been found near one 
of the campsites, pointing up the 
future potential of the as yet un 
explored wastes. 
Terrestrial studies will 
deeper than just the surface of the 
continent, however, and as a part 
of the probing needle a program of 
gravity measurement will be under- 
taken at the base on MeMurdo 
Sound. The absolute value of grav 
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L.G.Y. Glaciologist holding a snow core 
obtained from the hand auger dismantled 
beside him. The core will be used for 
stratographic and crystallographic study, 
and chemical and radio-isotopic analysis. 


ity will be determined there in order 
to form a common and permanent 
gravity base on the Antarctic con- 
tinent which can be used as a refer- 
ence for the measurements of 
weight and density which will be 
taken, as a part of the United States 
International Geophysical Year-Ant 
arctic program 

In the study of the properties of 
the earth itself, gravity measure 
ments will be accompanied by seis- 
mographic measurements, to study 
the inner (and sometimes outer ) 
turbulence of the earth. A network 
of seismographs in the Antarctic 
will, in conjunction with ones in 
the South Indian and South Atlan 
tic Oceans, help delineate accu- 
rately the so-called “quake belt” of 
the Far South, and may thus pre 
vent tragedy in the future 

The final and perhaps most im 
portant L.G.Y. study in the Antare- 
tic will be that of the weather of 
the region, and its effects on weath 
er ‘round the world. The LG-.Y. 
Antarctic Meteorology Program 
consists of a comprehensive surface 
and upper-air recording program 
of weather phenomena, with a 
daily combination of these observa- 
tions into a comprehensive area 
Three 
chains of weather observation sta 
tions will be set up between the 
North and South poles to make pre 
cise and syne hronized weather ob 


weather map meridional 


servations, thus making possible for 
the first time pole-to-pole atmos- 
pheric cross sections, facilitating in 
turn the preparation (again for the 


Auger and ice coring kit, used for obtaining cores of subsurface material which reveal 
much concerning the past climate, vegetation, snow fall, ete., of the region. 
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first time) of both surface and up- 
per-air weather charts for Antarc- 
tica. In addition to this land-based 
and continuous automatic record- 
ing of air temperature, barometric 
pressure, wind direction and veloc- 
ity, sunshine duration and total so- 
lar radiation reaching the surface, 
Rawinsonde balloons, small instru- 
ment-carrying devices capable of 
free flights as high as 100,000 feet 
and utilizing radio for the trans- 
mission of data, will relay to base 
wind conditions, humidity, and air 
temperature. Su plementary obser- 
vations will include measurements 
of atmospheric ozone and carbon 
dioxide concentrations to help com- 
plete the already-comprehensive 
data gathered. 


Information Processing 

All of the above information will 
be relayed regularly to the LG.Y. 
Antarctic Weather Central at the 
Little America Station, where it 


will be analyzed and published in 
the form of summary weather re- 
ports, distributed to every weather 
observatory in the Antarctic region. 
In addition to the Antarctic sta- 
tions, Weather Central will rely on 
whaling and expedition vessels, air- 
craft, and traverse parties for its 
primary information. This informa- 
tion will be analyzed up to four 
times each day and will be com- 
pared with that gathered by analy- 
sis centers in Australia, New Zea- 
land, South America, and South 
Africa, in order to evaluate the 
mutual influences of Antarctic and 
general southern hemisphere circu- 
lation, and thus the influence of the 
Antarctic weather on that of the 
rest of the world. 

The long-range effects of the 
newly-gained knowledge of such 
natural phenomena as the Antarc- 
tic weather are not yet known, for 
the International Geophysical Year 
has, in effect, just begun. Only re- 


cently past are the arduous tasks of 
the Seabees, and now it is the sci- 
entists’ turn. The science of the 
Cold Continent has gone far in the 
last fifty years, but present research 
will add much to the store of 
knowledge. 


CRESCENT TYPE SH-D 5000 VOLT 
TRAILING CABLE 


For supplying power to electric shovels, dredges, etc. 
Shielded to assure protection to personnel and equipment. 


CRESCENT Wires and Cables are produced with modern equipment to the most exact- 
ing specifications. Every foot is subjected to searching electrical tests during manu- 
facture and in the finished form. 


CRESCENT INSULATED WIRE & CABLE CO. 
TRENTON 5, N. J. 


C. Edward Murray, Jr. ‘14 
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JOB FACTS FROM DU PONT 


THROUGH CHEMISTRY 


OPPORTUNITIES AT DU PONT CONTINUE TO GROW 
FOR ALL KINDS OF ENGINEERS AND SCIENTISTS 


WHERE DO YOU 
WANT TO WORK? 


by 

E. H. Cox 
Du Pont \ 
Representative 


wouldn't be entirely realis- 
tic if | said that you can 
choose your job location 
from Du Pont’s 75 plants and 
98 laboratories scattered 
over 26 states. But Du Pont 
does have jobs open in many 
of these locations, so there is 
a good chance that we may 
be able to match your pref- 
erences and qualifications 
with available openings. 


Right now, most of the 
Du Pont units are east of the 
Mississippi, but we have 
plants in Texas and on the 
Pacific Coast, too. In the past 
year plants were completed 
in Michigan, California, 
New 
plants are also under con- 
struction in Kansas, Tennes- 
see, Virginia and North 
Carolina. Perhaps one of 
these locations has just what 


Ohio and Georgia. 


you're looking for in a job. 


For a complete list of our 
plant locations, please write 
to me at E. I, du Pont de 
Nemours & Co. (Ine.), 
2494-B Nemours Building, 
Wilmington 98, Del. 


anal 


NOVEMBER, 1957 


Career opportunities at Du Pont are 
greater today than ever before be- 
cause of the Company's continued 
growth. In 1957, Du Pont’s sales 
were at the $2 billion level. Four new 
plants were being built. New research 
programs were being launched, and 
new products were moving into the 
production and marketing stages. All 
of these developments tend to broaden 
opportunities at DuPont for the 
young scientist and engineer. 


ALL KINDS OF ENGINEERS 

Students with chemical engineering 
and chemistry degrees are needed, of 
course. But the opportunities are 
equally great for students majoring 
in many other fields. And the type of 
work for these men varies greatly. 
Among other things: 


Mechanical engineers work in re- 


search and development as well as in 
plant engineering and production 
supervision, 


Metallurgical engineers conduct 
studies in metal fatigue and corrosion 
and engage in fundamental research 
into the nature and properties of 
elements. 


Civil engineers have many assign- 
ments, including design and super- 
vision of the construction of Du Pont 
plants and laboratories. 


Men studying for degrees in electri- 
cal, mining, petroleum, industrial and 
many other specialized fields of engi- 
neering will find equally challenging 
outlets for their talents at Du Pont. 


If you're interested in finding full 
scope for your ability, Du Pont offers 
you plenty of opportunity, 


Du Pont Training Tailored to Individual 


Each of Du Pont’s operating depart- 
ments has its own training program 
because each has special require- 
ments. But both formal and informal 
programs are tailored to the interests 
and needs of the individual. 


Generally, you go to work on an 
assignment at once and start learning 
right away. This headstart on respon- 
sibility is an important factor in your 
progress. Based on your qualifica- 
tions, you re given one segment of a 
project to tackle almost immediately. 
You learn quickly and informally in 
consultation with your supervisor and 
other engineers on the same project. 
This training is supplemented by fre- 
quent meetings, seminars, studies of 
plant operations and procedures. 


And since Du Pont is interested in 
the progress of the individual, your 


performance is evaluated at regular 
intervals by your supervisor. These 
discussions bring out your strong and 
weak points and together you work 
out a program for improvement. This 
training and evaluation continues 
year after year as you advance in 
the Company. 


SEND FOR INFORMATION BOOKLET 


Booklets on jobs at Du Pont are 
yours for the asking. Subjects 
include: mechanical, civil, metal- 
lurgieal, chemical, electrical, in- 
strumentation and industrial 
engineers at Du Pont; atomic 
energy, technical sales, research 
and development. Name the sub- 
jeet that interests you in a letter 
to DuPont, 2494-B Nemours 
Building. Wilmington 98, Del. 
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YAVNO 


...on science and impossibility 


"Scientific knowledge is derived from observations of 
the world, Our imaginations, however, are not bounded 
by this constraint — we can easil? imagine physical non- 
sense. Not everything is possible. We sometimes get the 
opposite impression because new scientific discoveries 
force us to modily an old theory, and give rise to new 
and unexpected possibilities. But the point is that the 
old theory was verilied for some class of physical phe- 
nomena, and a domain of validity was established, The 
new theory however radically it may differ from the old 


one in its conceptual basis, must always agree with the 
old theory in the predictions it makes for that class of 
phenomena. Despite the greater generality of quantum 
mechanics, Newton's laws still apply to macroscopic 
objects. Parity is still conserved for the strong inter- 
actions. The old impossibilities still remain. Within the 
limits defined by the impossibilities, there is plenty of 
room for man’s inventiveness to operate. In fact, the game 
is even more challenging that way.” 


— Richard Latter, Head of the Physics Division 


THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A nonprofit organization engaged in research on problems related to national security and the public interest 
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Special Report on I.G.Y. . . . 


WATCHING THE 
WEATHER 


by 


Harry A. Fertik, ME °59 


The earth's atmosphere is both 
tranquil and turbulent, pierced by 
meteors, cosmic rays and energy 
waves from the sun, absorbing heat 
and water vapor, and churning 
over the mountains and plateaus 
of the earth. It is capable of an in- 
finite variety of motions, from 
the thousands-of-miles-long trade 
winds, to the horizjntal waves of 
the westerlies, to the hurricane, to 
the rain squall and finally to the 
softest of breezes. The reasons for 
these movements, both random and 
predictable, are not completely un- 
derstood, but geophysical scientists 
realize that the answer lies bas- 
ically in the energy derived from 
the heating of the air by the sun. 


Early Circulation Theories 

The tropical and subtropical re- 
gions of the earth absorb more so- 
lar radiation than they radiate 
away, while the rest of the earth 


radiates away more than it receives, 
Since warm air rises and cool air 
falls, the atmosphere would seem to 
rise at the equator, head toward 
the northern latitudes, sink at the 
poles and return to the equator. 
This simple pattern does not work. 
In fact, global circulation may turn 
out to be the precise opposite of 
this elementary scheme! 

Classical theories of global circu- 
lation are based upon this north- 
south overturning of warm air and 
cold air, just as a room with a radi- 
ator is warmed by the circulation 
of the rising hot air and sinking 
cool air. The deflection of the glo- 
bal air movement by the spinning 
of the earth results in the easterly 
and westerly winds about the 
earth. These principles stem from 
the classical studies of the 18th- 
century Englishman, George Had- 
ley. 

Recent discoveries using modern 


»> 


A balloon air-train of 14 Radiosonde balloons is launched in an effort to determine 
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vital weather data collected from the upper atmosphere. Each balloon radioed tem- 
perature, pressure and humidity readings to ground stations. 
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instruments and airborne devices, 
advanced dynamics and miathe- 
matics, and laboratory models un- 
known to the scientists of a genera- 
tion ago have modified this classi- 
cal theory, It is now proposed that 
near the equator and poles the air 
circulates in the expected fashion, 
but in the temperate and subtropi- 
cal regions the warmer atmosphere 
moves towards the equator instead 
of the poles. This means that warm 
air is falling and cold air is rising, 
Since this circulation is against the 
pull of gravity, the atmosphere uses 
up its kinetic energy to ho itself 
in motion and cannot supply en- 
ergy to the easterly and westerly 
winds, 


The Atmosphere’s Energy 

How is the energy supply of the 
atmosphere derived? A_ tentative 
and controversial answer is that the 
sun sets the air into motion and the 
rotation of the earth breaks this air 
into a complex pattern of big and 
little eddies like the cyclones and 
anticyclones of a weather map. The 
little whirls feed energy into the 
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A Naval scientist here prepares to enter the Gondola for his flight to the stratosphere. 


bigger whirls to produce a general 
circulation almost the reverse of 
what is generally imagined. These 
eddying masses can supply energy 
because they contain their own in- 
dependent stores of energy. When 
a warm mass of air moves into a 
cool region, the air mass rises con- 
verting potential energy into kinetic 
energy. Applied over a large scale, 
the movement of warm and cold air 
masses could be the perpetuator of 
the general circulation of the at- 
mosphere. 

There are no accepted answers 
to this problem and many of simi- 
lar importance because man has 
rarely launched a full attack on 
these massive questions. In fact, it 
is absurd to try to predict the gen- 
eral behavior of the atmosphere 
when small scale behavior in all 
important respects is still not 
known. 

There is a lack of meteorological 
observations from deserts, jungles, 
mountains, oceans, and polar caps 
to provide the raw data for future 
studies of this behavior. Meteorolo- 
gists know that an expanded ob- 


servational network is necessary be- 
fore a fuller understanding of their 
science is achieved; consequently, 
they participated in the First and 
Second Polar Years in 1882-83 and 
1932-33 and are now giving their 
wholehearted support to the Inter- 
national Geophysical Year of 1957- 


1.G.Y. Research 


What are some of the benefits 
that meteorologists hope to receive 
from their far-flung global under- 
taking? Of primary importance is 
an extension of the observation net- 
work laterally and vertically to 
probe the thermal, moisture, and 
motion fields of the atmosphere. 
Systematic observations have pre- 
viously been in restricted areas and 
then only to altitudes of 20 Km. 
During 1.G.Y. 800 gram_ balloons 
are being released to altitudes of 30 
Km. at about 100 U.S. stations dis- 
tributed over the continent, Alaska, 
the oceans, and several Pacific Is- 
lands, Other nations around the 
world are joining in this massive 
data collection to bring the num- 
ber of weather stations to 2,500. 
The instrument bearing balloons 
are being released simultaneously 
at noon and at midnight, Green- 
wich time, from many of the 
weather stations. Their paths are 
then tracked by radar to plot wind 
speed and direction at each eleva- 
tion. 

These observations should shed 
some light on the westerlies of the 
middle latitudes, the winds that de- 
termine the west-east air mass dis- 
tributions. In addition to these 
zonal motions, the north-south dis- 
tribution of the atmosphere will be 
probed to uncover new evidence 
for a general circulation theory of 
the atmosphere. A pole to pole 
cross section of the atmosphere 
along the 70 to 80 meridian west 
will be part of a joint Western 
Hemisphere effort. Under particu- 
lar scrutiny are the intensity and 
method of exchange of momentum 
and water vapor and mass flow be- 
tween the tropics and the polar re- 
gions, between the troposphere and 
the stratosphere, and between the 
Northern and Southern Hemi- 
spheres. 

The establishment of forty or 
more weather stations in the Ant- 
arctic provides the meteorologists 
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with a natural laboratory found no- 
where else on the earth. The atmos- 
phere is cut off from direct solar 
energy for many months, resulting 
in extremes in radiation, tempera- 
ture, pressure and wind. Even heat 
from the interior of the earth is not 
appreciably conducted to the sur- 
face of this frigid continent. The 
flow pattern of the Antarctic tropo- 
sphere is still not resolved. It could 
be a wave system moving like the 
spokes of a wheel around the Pole or 
it could be a wave system moving 
radially outward from the interior of 
the continent. The vast flatness and 
near uniform thermal snow surface 
of the Ross Ice Shelf is an excellent 
location for the study of atmos- 
phere turbulence and energy ex- 
change between the snow surface 
and the atmosphere. Other studies 
will be made of the reflectivity of 
the snow surface, the atmosphere 
content of ozone, carbon dioxide, 
and radioactivity and the net radia- 
tive heat flux. In total, meteorolo- 
gists hope to spell out just what the 
effect of this great refrigerator is 
on the world’s weather patterns. “CLASSICAL” CIRCULATION, predicted by older theories, shows air rising in the 
tropics, flowing north aloft, falling near the poles and returning south along the surface. 


A Dependent Science 

Meteorology can not be viewed 
as a science distinct from other 
geophysical sciences. It is a very 
large common denominator, linking 
the oceans to the outer space. The 
oceans and the atmosphere ex- 
change heat, moisture, momentum, 
gases, (such as carbon dioxide, and 
oxygen), and elements (such as 
sodium, chlorine, potassium, cal- 
cium and magnesium). The oceans 
store heat, moisture and carbon 
dioxide for the atmosphere, provide 
salts and minerals that serve as 
condensation nuclei for clouds, fog 
and rain, while the atmosphere sup- 
plies the surface of the slower mov- 
ing oceans with much of their mo- 
mentum, 

The outer fringes of the atmos- 
phere are agitated by the incessant 
bombarding of energetic particles 
and waves. The ionosphere, aurora, 
air glow, and geomagnetism are 
profoundly affected, but whether 
they influence the atmosphere be- 
low is still unknown. 


Many Remaining Mysteries 
Some geophysical questions can 
not be answered in a year, or even 


ACTUAL CIRCULATION is predominantly opposite to that in the classical picture. The 
(Continued on Page 52) main body of flow carries air downward in lower latitudes and upward in higher latitudes. 
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Bepeotalily Built For Burteas 


years of thay Hing Tut. very much ative 


do you think 


NO ACHILLES HEEL 


‘The final test of most products for industry 4 thew ability to 


working 40, 50, and mare 


im your magazine? 


TE CABLE 


Te Cone: 


Absolutely none—but they did get readership! Our name has been the standard of quality 
We know that from our readership survey _ in the industry for all these years. We are not 
reports. the largest cable manufacturer. Our products 
Actually, they weren’t written to create a ™ay not be the lowest priced. But experienced 
heavy response. They were designed toacquaint  ¢ngineers will agree: when quality and long 
you with our name and to give you thumbnail _!ife are a must, specify Kerite. 
sketches of historical figures, both real and Meanwhile we would value your reaction 
mythical, noted for their integrity and durabil- to these ads— particularly constructive criti- 
ity. Just as Kerite has been noted since 1854. cism. Won’t you drop us a line? 


The value and service life of a product can be no greater than the integrity and craftsmanship of its maker. 


KERITE CABLE 


© THE KERITE COMPANY—30 Church St., New York 7, N. Y. 
Offices also at 122 S. Michigan Ave., Chicago; 582 Market St., San Francisco; 
3901 San Fernando Rd., Glendale 4, Calif.; 31 St. James Ave., Boston; 

4101 San Jacinto, Houston 4, Texas; 1010 Euclid Avenue, Cleveland 17, Ohio; 

29 West Lancaster Avenue, Ardmore, Pa, 
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ARE YOU THE “IMPOSSIBLE” TYPE? 


NOVEMBER, 1957 


YESO 


If your answer is yes, you're a Detroit Edison engineering type. The kind who'll 
tackle an impossible problem—and lick it. You're not afraid to have a new idea, 
You're the kind of young engineer who works hard at finding faster, more 
efficient, more economical ways. 


In short, you’re the inquisitive, exploration-minded sort of engineer Detroit 
Edison is looking for. At Edison, your assignments will be liberally sprinkled with 
exciting challenges to your training and ability. And creative engineering is called 
for even on ordinary jobs. 


You'll enjoy a big helping of prestige when you're associated with Detroit 
Edison, too. It’s one of the Midwest's best-known, best-liked, most progressive 
public utility companies, noted for its pioneering accomplishments and leader- 
ship in America’s business enterprise system. For some outside evidence of 
Edison’s reputation, take a look at the March 25, 1957 issue of Electrical World. 
It contains eight pages, by some of America’s leading electrical equipment 
manufacturers, devoted to recent engineering accomplishments in Detroit. They 
emphasize the important contributions Detroit Edison engineers make and will 
continue to make to equipment and systems engineering and design. 


Think we're stretching our story a bit? Here’s your chance to find out. Drop us 
a note and we'll send you a copy of “Detroit Edison Engineering’ — it tells about 
the challenges and opportunities waiting for you. Write to the Employment 
Department, Detroit Edison, Detroit 26, Michigan, Or check with our repre- 
sentative when he visits your campus. 


DETROIT EDISON 
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One indication of accomplishment in the com- 
bustion field: the J-57 engine, augmented by 
afterburner, provided the thrust which made 
supersonic flight practical for the first time. 


This special periscope gives Pratt & Whitney Aircraft engineer a close-up view of combustion process actually taking place within the after- 
burner of an advanced jet engine on test. What the engineer observes is simultaneously recorded by a high-speed motion picture camera. 
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at Pratt & Whitney Aircraft 
in the field of Combustion 


Historically, the process of combus- 
tion has excited man’s insatiable 
hunger for knowledge. Since his 
most primitive attempts to make 
use of this phenomenon, he has 
found tremendous fascination in its 
potentials. 

Perhaps at no time in history has 
that fascination been greater than 
it is today with respect to the use 
of combustion principles in the 
modern aircraft engine. 

At Pratt & Whitney Aircraft, 
theorems of many sciences are being 
applied to the design and develop- 
ment of high heat release rate de- 
vices. In spite of the apparent sim- 
plicity of a combustion system, the 


bringing together of fuel and air in like the J-57, J-75 and others stands 
proper proportions, the ignition of as a tribute to the vision, imagina- 
the mixture, and the rapid mixing tion and pioneering efforts of those 
of burned and unburned gases in- at Pratt & Whitney Aircraft en- 
volves a most complex series of 


gaged in combustion work. 
interrelated events — events ocur- rt 
While 


P combustion assignments, 
ring simultaneously in time and 


themselves, involve a diversity of 
space. 

Although the combustion engi- 
neer draws on many fields of science 
(including thermodynamics, aero- 
dynamics, fluid mechanics, heat 
transfer, applied mechanics, metal- 
lurgy and chemistry), the design of of instrumentation, materials prob- 
combustion systems has not yet lems, mechanical design and aero- 
been reduced to really scientific dynamics spells out a gratifying 
principles. Therefore, the highly future for many of today’s engi- 
successful performance of engines neering students. 


engineering talent, the field is only 
one of a broadly diversified engi- 
neering program at Pratt & Whitney 
Aircraft. That program—with other 
far-reaching activities in the fields 


Mounting an afterburner in a special high-altitude test 
chamber in P&WA's Wiligoos Turbine Laboratory permits 
study of a variety of combustion problems which 
may be encountered during later development stages. 


Microfiash photo illustrates one continuing Pratt & Whitney Aircraft engineer manipulates probe in 
problem: design and development of fuel exit of two-dimensional research diffuser. Diffuser 
injection systems which properly atomize design for advanced power plants is one of many 
and distribute under ail flight conditions. air flow problems that exist in combustion work 
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World's foremost designer and builder of aircraft engines 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 
EAST HARTFORD 8, CONNECTICUT 
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“For today's 
engineer, yes... 


“You are probably the most sought after young men 
in America today. Industries of all kinds want you. 
You've got a wide choice, so which field do you choose? 

“The way | look at it, the aircraft industry has the 
most opportunity for you. It combines more advanced 
engineering sciences than any other field... elec- 
tronics, communications, propulsion systems, hydrau- 
lies and pneumatics, thermodynamics ...all these and 
many others. With this variety, interesting careers can 
be had either by specializing in one area or by moving 
from one to another. 

“Obviously, you are going to want recognition for 
your work. You know that the aircraft industry pays 
well... but think about this: aviation is relatively 
young and its life-blood is young men with new ideas. 
Numerous important advances have been made just in 
the last few years. Who knows what new fields—and 
new opportunities—-today's research will uncover? 

“So, for today's engineer, yes, 1 would say that your ad 
best bet is the aircraft industry. Nowhere else can you } 
find such opportunity, such challenge ...and such’ 
compensation and added benefits. In my estimation, / 
there is no place where you can put your college 
training to better use’’ 


I" the aircraft industry there is such a variety of engi- 

neering fields that a desire for virtually any one can 
be satisfied. As research continues more areas will 
be embraced and, as aircraft engineers pierce these bar- 
riers and solve today’s problems, new challenges and 
opportunities arise. Northrop engineers have been 
meeting these challenges successfully for years. Air- 
planes such as the F-89 Scorpion, the new supersonic 
twin-jet Northrop T-38 trainer, and missiles such as 
the Snark SM-62 are examples of Northrop’s engineer- 
ing theory and capabilities. 

In Northrop’s new Engineering and Science Center, 
your training can be applied to top priority projects 
and your future will be made more secure by intensive 
on-the-job training. Regular reviews reward you for 
your capabilities and accomplishments, adding further 
financial security. The extra benefits at Northrop, such§~ 
as company-paid insurance and over three weeks vaca- 
tion with pay, are among the most generous in the \ " 
entire industry. \ 

Write now and ask us how your qualifications can ,! 
be applied to a career at Northrop. Regardless of —~ ore . 
whether you are an upper-classman or not, we believe \— 
we can show you that Northrop offers you a great 
future. Address Manager of Engineering Industrial 
Relations, Northrop Division, Northrop Aircraft, Inc., 
1032 East Broadway, Hawthorne, California. 


NORTHROP 


Northrop Division of Northrop Aircraft, Inc. 
BUILDERS OF THE FIRST INTERCONTINENTAL GUIDED MISSILB 
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To engineering 


undergraduates in a whirl 


about the future... 


AT DOUGLAS, YOUR 
ASSIGNMENTS HAVE 
THE SCOPE THAT LETS 
YOU PROGRESS AT 


YOUR OWN PACE! 


Going around in circles? Chances are you're 
wondering what your future holds. At Douglas, long- 

P range projects of tremendous scope assure 

a constant variety of assignments... and the opportunity 

to expand your responsibilities. Douglas is headed 
by engineers who believe that promotion must come 
from within. They'll stimulate you to build a 
rewarding future in your field. 


fe) For important career opportunities, write: 
Cc. C. LaVENE 
r DOUGLAS AIRCRAFT COMPANY, BOX 6102-R 
9 SANTA MONICA, CALIFORNIA 


\ Ry 


FIRST AVIATION 
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WATCHING THE WEATHER 


measurements over a period of a 


These are just a few of the grave 


(Couttaued from Bets @) year or more, scientists should questions confronting the meteorol- 
know if the earth is receiving more _ ogists stationed all over the world. 
in a decade of measurement re- heat than it is radiating away or By synoptic and simultaneous ob- 
cording, These are the long range vice versa, This excess or deficit servations and by exchanging in- 
trends of atmospheric temperature — will determine the overall global formation they may be able to an- 
and climate. Great strides will be energy balance with the sun that swer such questions as: Are cold 
taken in discovering the epochal eventually can be translated into spells in one area balanced by dry 
trends in global climate by increas- climatic (atmospheris, oceanic and spells in another? How do weather 
ing the magnitude and intensity of — glaciologic) trends of the earth. conditions in the Southern Hemi- 
measurements and comparing them There is a possibility that the cli- sphere affect the conditions in the 
to similar measurements previously matic trends of the earth can be in- Northern Hemisphere? Do sunspot - 
recorded and to those to be taken — fluenced by the dumping of mam- eruptions have any influence on at- 
at a future date, But the ultimate = moth amounts of carbon dioxide — mospheric conditions, and if so, t 
answers can hardly be discovered into the atmosphere. Industrial and how? A 
until scientists are able to take an automotive mar together with These questions embrace many 4 
external look at the earth. The new Other sources, can double the fields of knowledge. Individual ef- i 
earth satellite to he launched some amount of carbon dioxide in the fort has brought the fund of infor- ye 
time in 1958, will be the focal point atmosphere in the next fifty years mation to a point where little prog- it 
a: seated idleeeeditiiens ak died if this gas is not absorbed by the ress can be made without team ef- 


earth, It will determine the global 
heat balance by measuring the in- 
coming solar radiation, the per- 
centage that is reflected and the 
outgoing solar radiation from the 
earth and the atmosphere, With 


oceans, What then, is the rate of 
absorption of carbon dioxide into 
the oceans? Can an increase in car- 
bon dioxide upset the thermal bal- 
ance of the earth by absorbing 
more radiation and making the 
earth warmer? 


fort. I.G.Y. has combined scientists 
from all phases of geophysical re- 
search so that they may make 
complementary and simultaneous 
world-wide observations to piece 
together a unified structure of phys- 
ical nature. 
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Dr. M. A. Biondi (Massachusetts Institute of Technology, B.S. ‘44, Ph. D. '49) measuring ultra-micro- 
wave transmission through superconductors. This experiment is a joint effort of a group of 
Westinghouse scientists aimed at obtaining a better understanding of the nature of superconductivity. 


Westinghouse Scientists Probe Secrets of Superconductivity, using... 


The Coldest Cold 


Temperatures within a fraction of a 
degree of absolute zero are produced 
routinely by Westinghouse scien- 
tists in their search for more knowl- 
edge of the important phenomena 
of superconductivity. These phenom- 
ena rank with the nature of nuclear 
forces as one of the most funda- 
mental problems facing the theo- 
retical physicist. When supercon- 
ductivity is completely understood, 
its principles could well revolu- 
tionize the electrical and electronic 
industries. 

The basic principles of supercon- 
ductivity have eluded an explana- 
tion since 1911 when the first ex- 
ample of the complete disappear- 
ance of electrical resistance in metal 
was discovered. Today scientists at 
the Westinghouse Research Labo- 
ratories in Pittsburgh, are making 
significant contributions to the field 
by their low-temperature research. 

Superconductivity occurs in cer- 
tain metals, alloys and compounds 
which, below characteristic transi- 
tion temperatures, completely lose 
their electrical resistance. While in 
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this superconducting state, they are 
perfectly diamagnetic, i.e. will com- 
pletely exclude magnetic flux when 
placed in a magnetic field. 

While this fundamental research 
is being conducted by theoretical 
physicists in search of knowledge 
and understanding of first principles, 
from even the terse description above 
of superconductivity, the imagina- 
tion begins to run wild with engi- 
neering applications. An electronic 
computer using superconductivity 
memory elements will switch 10,000 
times faster than conventional com- 
puter elements, will store 10 times 
as much information per unit space 
as ordinary computers. If the con- 
ditions can be fulfilled to make a 
substance superconductive in tem- 
perature regions other than that 


around absolute zero, design of every 
electrical or electronic product will 
be radically changed. Imagine con- 
sidering the commonest electrical de- 
sign problem without having to take 
into account electrical resistance! 

While these exciting considera- 
tions whet the imagination, they are 
not the primary object of the low- 
temperature research going on at 
Westinghouse. This and many other 
research projects are being conducted 
to discover new phenomena and new 
knowledge of the universe. It is done 
on the belief that all research is an 
investment in tomorrow. 

To the young, creative engineer 
this means exciting opportunities for 
graduate engineers in these exciting 
fields: 


ATOMIC POWER RADAR 
AUTOMATION SEMICONDUCTORS 
JET-AGE METALS ELECTRONICS 
LARGE POWER CHEMISTRY 


EQUIPMENT 
... and dozens of others 


Tn Wovequde 


Highly simplified diagram of the apporatus used 
to study the absorption of millimeter wavelength 
microwaves in superconducting tin waveguide. 
Studies of this type have shown the existence of 
a gap in the energy levels of superconductors, 
These studies have thus provided key information 
in solving the puzzle of superconductivity. 


For more information on Westing- 
house research in the field of super- 
conductors and low-temperature 
studies, or information on job oppor- 
tunities, write Mr. J. H. Savage, 
Westinghouse Electric Corp., P.O. 
Box 2278, Pittsburgh 30, Pa. 


Westinghouse 


FIRST WITH THE FUTURE 
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Special Report on I.G.Y. . .. . . 


THE SEA AROUND US 


The ocean, man’s last frontier on 
earth, holds many puzzles still un- 
solved by scientists. The U.S. 
Oceanography Program for LG.Y. 
intends to solve many of these puz- 
zles and increase our knowledge of 
the water mass that covers seventy 
percent of the earth’s surface. 

The major aspects of the pro- 
gram involve the establishment of 
new tide gauge and long periodic 
wave recording stations, deep wa- 
ter ship operations, geochemical 
studies, and Arctic oceanography. 


Tide and Wave Recording 

The tide and wave recording sta- 
tions will be set up at selected 
islands in the Atlantic and Pacific 
to augment present stations. These 
island observatories will measure 
seasonal sea level fluctuations and 
long period waves. In addition ob- 
servations of temperature and sal- 
inity (salt content) will be made 
to depths of one thousand feet in 
the vicinities of the stations to de- 
termine what part of the sealevel 
change is volumetric rather than an 
actual change in the water mass. 

The waves to be investigated will 
vary from periods of five to fifteen 
minutes. These waves are related 
to tsunamis (tidal waves), severe 
storms, high altitude jet streams in 
the atmosphere and such occur- 
ences as the great eruption of the 
voleano Krakatau. Surges in the 
ocean which followed that event 
were caused by the coupling of 
energy to the ocean from great 
pressure waves in the atmosphere. 
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by 
Roy J. Lamm, ChemE, ’61 


While such catastrophic events are 
known to be responsible for long 
period waves, it is theorized that 
such periodic waves are present to 
a considerable extent at all times. 
The wave recording stations will 


attempt to collect data to substan- 
tiate this theory. 
Deep Water Operations 


Deep water ship operations entail 
cruises to study the deep circula- 


Oceanographic operations are carried on in shirt sleeves inside the “Flying Lab” be- 
cause of protective tent constructed over the hatch. The bottle is lowered on a cable 
to the desired depth through a hole in the ice and then turned over to trap sample of 


water and record the temperature. 


55 


. 
| 
if 4 
i 


tion of the Atlantic and Pacific. 
These cruises will be conducted by 
several U.S, oceanographic institu- 
tions. Their ships will be floating 
laboratories for on the spot analysis 
of samples by scientists, 

The deep circulation of the ocean 
consists of the horizontal and verti- 
cal movements of the water mass. 
These movements influence the cli- 
mate of the world. An understand- 
ing of this circulation, of which we 
are still largely ignorant, may lead 
to forecasts of climatic changes 
similar to the many severe fluctua- 
tions which have taken place since 
the ice age 

The method to be used to study 
the horizontal movements will be 
to determine the gradients of cur 
rent from surface to bottom. This 
will be accomplished by taking 
hundreds of temperature, salinity 
and oxygen content readings at 
varying depths Current velocities 
and directions can then be com 
puted from this data, A more direct 
method involving neutral buoyancy 
floats and electric current meters 
will also be used. 

Because the ocean is now being 
used us a disposal area for atomic 
waste products, a knowledge of 
its vertical movements is vital. 
We know that the ocean is slowly 
turning over. However, how long 
does it take for surface water to 
sink? Estimates range from one 
hundred fifty to one thousand 
vears, The rapidly increasing uses 
of atomic energy mean that more 
atomic wastes will be deposited on 
the ocean bottom, polluting that 
water permanently, Thus it is ur- 
gent that the vertical movement of 
the ocean is learned in the immedi 
ate future, 

Ironically, to determine — this 
movement, fission products depos- 
ited in the ocean from nuclear 
weapons tests will be measured and 
used as tracers to determine the 
rate of mixing between layers of 
water, 

In addition to current studies, 
during most deep water ship opera- 
tions, echo sounders will be used to 
provide a continuous record of 
ocean floor topography, Ocean floor 
photos, heat flow measurements, 
and seismic refraction reflection 
profiles will also be made. 


Geochemical Studies 
The geochemical program will be 
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conducted at tide gauge stations 
and at ships involved in deep water 
operations. Extensive water and air 
samples will be taken and analyzed 
for carbon dioxide in order to ob- 
tain an accurate world average of 
carbon dioxide concentration in the 
atmosphere. These samples will 
enable scientists to study the proc- 
CSSCS by which carbon dioxide is 
distributed in the atmosphere and 
ocean by wind and current systems. 
Other information gathered from 
the CO, study will be the water 
air equilibrium cycle, effects of 
CO, on photosynthetic processes, 
and the effects of ocean surface 
roughness on CO, exchange coeffi- 
cients, CO, samples will also be 
tested for radioactive carbon four- 
teen and stable carbon twelve and 
thirteen. The carbon fourteen dat- 
ing process will then be employed 
to determine the age of the sea 
water. To facilitate carbon dioxide 
concentration measurements, an in- 
fra red spectrometer has been de- 
veloped which will be installed on 
several oceanographic ships making 


long north south voyages in the 
mid-Atlantic and Pacific. 


Arctic Oceanography 


Arctic oceanography will consist 
of the establishment of two stations 
on the Arctic ice pack in the vicin- 
ities of 78°N 160°W and 85'N 
100°W. Gravity cores, water sam- 
ples, water temperatures and heat 
exchange data will be collected. As 
the pack drifts, the surface currents 
will be computed and depth pro- 
files recorded, From these observa- 
tions new information on the rela- 
tively unknown deep circulation of 
the Arctic Ocean will be available. 

The extent of the ice pack cover- 
age will be studied by plots from 
aerial reconnaissance flights con- 
ducted at two week intervals from 
March to September, 1957 and 
1958. 

From the data obtained by this 
extensive program, along with that 
gathered by foreign countries dur- 
ing I.G.Y., scientists will solve many 
of the riddles of the ocean depths. 
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... plus the chance to get ahead 
..» plus the chance for recognition 
. + plus the chance to keep learning 


As a leader in many fields, Union Carbide offers a handsome assortment of 
plus factors with its jobs. It’s a top producer of petrochemicals—and U. S. 
output of petrochemicals has roughly doubled every five years since World 
War II. It’s a leading producer of oxygen—and new steelmaking methods 
use such vast quantities of oxygen that consumption in ’57 is expected to be 
double that of '55. And these are only two of the expanding fields in which 
Union Carbide is a leader. 

In terms of jobs with plus, this growth means Advancement with a capital 
“A.” As our markets expand, we need more people to handle the development, 
production, and sale of our products. 

Representatives of Divisions of Union Carbide Corporation, listed below, will 
be interviewing on many campuses. Check your placement director, or write 
to the Division representative. For general information, write to V. O. Davis, 


30 East 42nd Street, New York 17, New York. 


BAKELITE COMPANY Plastics, including 
polyethylene, epoxy, fluorothene, vinyl, phenolic, 
and polystyrene. J. C. Older, River Road, Bound 
Brook, N. J. 


ELECTRO METALLURGICAL COMPANY 
Over 100 ferro-alloys and alloying metals; titanium, 
calcium carbide, acetylene. C. R. Keeney, 137— 
47th St., Niagara Falls, N. Y. 


HAYNES STELLITE COMPANY Special 
alloys to resist heat, abrasion, and corrosion; cast 
and wrought. L. E. Denny, 725 South Lindsay Street, 
Kokomo, Ind. 


LINDE COMPANY _ Industrial gases, metal- 
working and treating equipment, synthetic gems, 
molecular sieve adsorbents, P. |. Emch, 30 East 
42nd Street, New York 17, N. Y. 


NATIONAL CARBON COMPANY Indus- 
trial carbon and graphite products. Prestone 
anti-freeze, Evertapy flashlights and batteries. 
S. W. Orne, P. 0. Box 6087, Cleveland, Ohio. 
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SILICONES DIVISION Silicones for elec- 
trical insulation, release agents, water repellents, 
etc.; silicone rubber. P. |. Emch, 30 East 42nd 
Street, New York 17, N. Y. 


UNION CARBIDE CHEMICALS COMPANY 
Synthetic organic chemicals, resins, and fibers 
from natural gas, petroleum, and coal. W. C. 
Heidenreich, 30 East 42nd St., New York 17, N.Y 


UNION CARBIDE INTERNATIONAL COM. 
PANY Markets Union Carsioe products and 
operates plants overseas. C. C. Scharf, 30 East 42nd 
Street, New York 17, N. Y. 


UNION CARBIDE NUCLEAR COMPANY 
Operates Atomic Energy Commission facilities at 
Oak Ridge, Tenn., and Paducah, Ky. W. V. Hamilton, 
P. 0. Box “P”, Oak Ridge, Tenn. 


VISKING COMPANY A pioneer in packaging 
—producer of synthetic food casings and poly 
ethylene film. Dr. A. L. Strand, 6733 West 65th 
Street, Chicago, lil. 


GENERAL OFFICES ~NEW YORK 
Accounting, Electronic Data Processing, Operations 
Research, industrial Engineering, Purchasing. E. R. 
Brown, 30 East 42nd Street, New York 17, N. Y. 
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Now you can why only 
leads pencils give you perfectly 


GRAPHITE LIKE THIS a CLAY LIKE THIS MAKES THIS LEAD STRUCTURE 


YOU ALWAYS GET PROVEN QUALITY FROM TURQUOISE DRAWING LEADS AND PENCILS 


PROVEN GRADING — 17 different formulae make sure you get exactly the line you expect— 
from every pencil, every time. 
PROVEN DURABILITY — Because compact lead structure gives off no chunks of useless “dust” 
to blow away, Turquoise wears down more slowly. 
PROVEN NEEDLE-POINT STRENGTH — as electron photomicrograph shows, Turquoise lead struc- 
ture is finer—and therefore stronger. It holds a needle point under 
drawing pressures for long lines of unchanging width. 


CAGLE PENCIL COMPANY + NEW YORK + LONDON + TORONTO + MEXICO » SYDNEY + BOGOTA 
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Eagle Turquoise 
Sharp drawings 


This Electron Microscope takes per - 
fect pictures 7,500 times actual size 
you see the startling difference 
between Eagie's “Electronic” Tur. 
quoise Lead and the lead in the 
usual quality drafting pencil. 


Photographs courtesy of 
lodd Research industries, inc 


.-- AND MARKS LIKE THIS 


eTURQUOIS 
CLEANTEX 

ERASER: 
Super-soflt, 
non-abrasive 
rubber. 


Relatively large, irregular particles 
of graphite make a rough-edged 
line. Drawings will be inferior. 


Tiny, more uniform particles deposit as 
a clean-edged, solid line. Drawings 
will be perfectly sharp, clearly defined. 


@ TURQUOISE DRAWING PENCILS: ” Electronic’ graphite. 17 grades, 6B through 9H EAG LE’ 


WRITE FOR FREE SAMPLE DEMONSTRATION KIT 


(including Turquoise wood pencil, Turquoise lead, and ie 
Turquoise “skeleton” lead) naming this magazine. Eagle 
Pencil Company, 703 East 13th Street, New York, N.Y 


tay 


TURQUOISE 


wet use EAGLE TURQUOISE 34 


@ TURQUOISE LEAD HOLDERS: Heid any grade of Turquoise lead. 
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@ TURQUOISE DRAWING LEADS: 
Fit any standard lead holder. Grades 5B through 9H. 


PENCILS AND LEADS 


the largest-selling — 
in the United States! 
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Melvin Janes, a friendly, sandy-haired man in 
; his early forties, may well be the world’s only 
trackwalker with a doctor's degree. 
Since 1953, Dr. Janes has trudged many a mile 
along railroad tracks from Maine to Texas. His 
mission: to check with his own eyes the killing 
power of a unique railroad-bed weed destroyer. ae 
Weeds are a menace to railroad men. They are Caen : 
i a fire hazard; wheels slip on them; they hold pu 
: moisture which rots the ties and undermines the ig 
TRAC KWALK R roadbed ; they make maintenance difficult. More 
than 50 kinds of weeds grow along the tracks. 
WITH A PH. D. A Some die easily and stay dead—but many are 
too tough for ordinary weed killers. 
When Mobil scientists developed a promising a 
new oil-based killer—AGronyL R—Dr. Janes 
took to the tracks to check it out. It killed the Ne 
weeds, all of them. Moreover, it’s heavy and EM oo. 
doesn't blow on to adjacent farmland. It leaves 
a film that discourages new growth (and also 
helps keep the tracks from rusting). 
Chemical research is only one of many profes- 
sions represented on the world-wide roster of 
Mobil personnel. We also employ nuclear physi- gee 
cists, geologists, mathematicians, engineers of i | 
every type, marketing analysts, marketers . . . F 
people prepared to handle more than 100 differ- 
ent positions. 
If you qualify, the Mobil companies offer you 
an opportunity to build a career through training 
; that will utilize your talents to the fullest. . . 
™ constantly challenge your ingenuity . . reward 
f you with a lifetime of richly satisfying work. 
For more information about your opportunity 
with the world’s most experienced oil company, 
see your College Placement Officer. 


SOCONY MOBIL OIL CO., INC. 


NEW YORK 17, N.Y. 


. Leader in lubrication for 91 years 
; APPILIATES: 


bs General Petroleum Corp., Los Angeles 54, California 
— Magnolia Petroleum Company, Dallas 21, Texas 

¥ Mobil Oil of Canada Ltd., Calgary, Alberta, Canada 
4 Mobil Overseas Oil Company, New York 17, N. Y. 
£ 7 Mobil Producing Company, Billings, Montana 


ag , Socony Mobil Oil Company de V la and 
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Special Report on I.G.Y. . . . . . 


MOUNTAINS OF 


A glacier is a creeping mass of 
ice, awesome and silent. It may lie 
on the slope of a mountain if it is 
of the alpine variety, or it may 
cover a whole continent. Our own 
Lake Cayuga is the product of a 
prehistoric glacier which carved 
out a trough and filled it with waves 
of blue as it melted. Today glaciers 
are concentrated in the polar 
areas and high mountain ranges. 

It is these areas that are attract- 
ing the 1.G.Y. glaciologists. These 
scientists have plotted a program 
to study the properties and sig- 
nificance of glaciers, They will ex- 
amine their physical and chemical 
make-up. They will measure their 
annual growth and shrinkage. Since 
there is the suspicion that these 
enormous crusts of ice might be 
growing, comparison with past and 
future measurements will be of 
interest. 1.G.Y. scientists plan to 
learn more about the oP a of 
glaciers on local and world climate, 
so that we can predict future 
weather conditions. Generally 
speaking, the L.G.Y. glaciology pro- 
gram is the most comprehensive 
study in the history of the world’s 
glaciers. The product will be a 
workable collection of observations, 
statistics, and aerial maps from 
which conclusions and predictions 
may be drawn. 

Many nations have been studying 
glaciers for years. These programs 
wil be continued in the Interna- 
tional Geophysical Year, their re- 
sults to be compiled with LG.Y. 
findings. Denmark and the U.S. will 
continue to cooperate in Greenland. 
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by 


Barbara Jo Merkens, Arts °58 


U.S. also has teams in Alaska and 
on the ice pack which cakes the 
Arctic Ocean. Many nations have 
flocked to Antarctica, including 
U.S., U.SS.R, United Kingdom, 
France, Norway, Argentina, and 
Chile. Antarctica is a mystery 
which intrigues scientists the world 
over, 


The Program's Scope 


« 
The L.G.Y, program covers alpine 


glaciers in Greenland, the Andes, 
New Zealand, the Himalayas, and 
Tanganyika in southern Africa. 
Glaciers in the temperate regions 
have been retreating in the past 
half century, indicating a generally 
warmer, drier climate. Observation 
preliminary to the LG.Y. in Wash- 
ington’s Olympia National Park 
shows that shrinkage in the Amer- 
ican Northwest has ceased. Glaciers 
in that area are growing tens or 


Glaciologist stands in the doorway of a 

Jamesway hut which serves as headquar- 

ters for the glaciologists who are explor- 

ing Lemon Creek Glacier near Juneau, 
Alaska. 


ICE 


hundreds of feet a year, the effect 
of a cooler, wetter climate. One 
problem then for the LG.Y. is 
whether this new trend is universal, 
The plan is to measure the annual 
increment or shrinkage and to chart 
its distribution on aerial maps. Sei 
entists will observe local weather 
conditions, measuring the net en 
ergy exchange at the surface of the 
glacier and correlating that with 
the annual growth. 

The Army Corps of Engineers 
will be in Greenland studying cre 
vasses, their origin and life cycle 
Crev asses present a danger to men 
studying glaciers, Already two men 
working in Antarctica have lost 
their lives falling into these cracks 
in the ice. The Engineers Corps 
offered a training program for 
1.G.Y. scientists in the glaciology 
program. They covered obtaining 
and evaluating snow measurement, 
the use of instruments, and—for 
their own good—the use of trail 
equipment, clothing, and living on 
an ice cap. 


Antarctic Glaciology 
Operation Deepfreeze is our part 
in the LG.Y. investigation of Ant 
arctica, Preparation has been in 
progress since the South Pole sum- 
mer of 1955-56 when the Navy sent 
volunteers into the God-forsaken 
whiteness to construct stations for 
1.G.Y. scientists. The following year 
U.S. scientists began to arrive. The 
summer of 1957 saw the launching 
of the LG.Y. in full swing with ten 
nations at 39 stations cooperating 
(Continued on Page 66) 
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Like buying a new pair of shoes... 


If the jobv’s a “good fit”, 
aman can step out and go places! 


A smart shoe salesman measures your foot first Research and Development; Industrial Man- 

... then brings out a shoe to fit you. agement; Business Administration; Industrial 
In much the same way, Thompson Products Accounting. 

measures your ambitions and abilities first... Plan now to talk with the Thompson Execu- 

then puts you in a job that’s a “comfortable fit’, tive when he visits your campus (your Place- 

a job that gives you a good start toward a long ment Director is arranging appointments) . . . 

and prosperous career. Thompson is noted as or write Ray Stanish, Manager, Central Staff 

a company where the ‘climate’ for executive Placement, Thompson Products, Inc., 1845 

development is excellent! East 30th Street, Cleveland 14, Ohio. 
Thompson is a “growth company”. Largely 

because of its accent on ate and develop- 

ment, Thompson has multiplied its sales 100 

times in the past 23 years. a big company OM pson 

... but each of its divisions is a “small” com- 

pany in itself where you cannot get “lost in the 


you have a wide choice of Rete 


fields: Mechanical, Electrical, Electronic, Metal- 
lucgical, Aeronautical, or Industrial Engineer- Manufacturers of automotive, aircraft, missile, industrial and electronic 
ing; Physics or Mathematics; Manufacturing; products. Factories in eighteen cities, 


Men who GO with Thompson GROW with Thompson 
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results 
from a college education... 


Education is the springboard for 
your future. Couple it with the 
proper engineering experience, such 
as you receive at Garrett, and you 
have the ingredients for a successful 
career in engineering fields which 
will be expanding for years. 

At Garrett, specific opportunities 
in aircraft, missile and technological 
fields include: system electronics; 
computers and flight instruments; 
gas turbine engines and turbine 
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In the field of cryogenics, where temperatures approach absolute zero, 
design problems multiply. Garrett mechanical, chemical and metal. 


motors; prime engine development; 
cryogenic and nuclear systems; 
pneumatic valves ; servo control units 
and air motors; industrial turbo- 
chargers; air conditioning and pres- 
surization and heat transfer. 

In addition to direct assignments, 
a 9-month orientation program is 
available to aid you in selecting your 
field of interest. This permits you to 
survey project, laboratory and 
administrative aspects of engineer- 


lurgical engineers worked together to produce this fan which rotates 
at 10,000 rpm at —420°F . .. without lubrication! 


ing at Garrett. With company finan- 
cial assistance you can continue your 
education at outstanding universities 
located nearby. 

Project work is conducted by 
small groups where the effort of each 
individual is more quickly recog- 
nized and where opportunities for 
learning and advancement are 
greatly enhanced. For complete 
information, write to Mr. G. D. 


Bradley. 


9861 S. GEPULVEDA BLVO., LOS ANGELES 46, CALIFORNIA 


DIVISIONS: AIRESEARCH MANUFACTURING, LOS ANGELES © AIRESEARCH MANUFACTURING, PHOENIX «© AIRGUPPLY 
AIR ESGEARCH INOUSTRIAL ¢ REX AERO ENGINEERING AIR CRUIGERS AIREGEARCH AVIATION SERVICE 


63 


| 
> 
| 
TH 
CORPORATION 
j 


Special Report on I.G.Y. . ... . 


The LG.Y. gravity program in- 
cludes pendulum and gravimeter 
measurements for gravity standard. 
ization on a global basis, including 
studies of polar and other unex- 
plored regions, for use in studying 
the geoid' and as part of other in- 
vestigations, submarine pendulum 
and gravimeter measurements, and 
studies of earth tides and their rela- 
tionship to geology and earth struc- 
ture, 

The gravity standardization meas- 
urements can be divided into two 
parts, the establishment of a net- 
work of standard reference points 
by means of pendulum measure- 
ments and the establishment of an 
international network of gravity 
control bases, 


Pendulum Method 


The pendulum method provides 
an independent first-order deter- 
mination of the acceleration of 
gravity; such a determination is 
necessary for the calibration of 
gravimeters, 

Work along this line was started 
some time before the beginning of 
the I.G.Y. under the Air Force Cam- 
bridge Research Center. This pro- 
gram includes measurements with 
the compound quartz pendulum 
equipment built by the Gulf Re- 
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GRAVITY and SEISMOLOGY 


by 
William B. Easton, EP 


search and Development Company, 
which affords a determination of 
the acceleration of gravity which is 
reliable to within one-half mil- 
ligal.* This work is currently being 
done by the University of Wiscon- 
sin-Woods Hole Oceanographic In- 
stitution group along north-south 
lines. Measurements have been 
completed so far from Oslo, Nor- 
way, to Capetown, Union of South 
Africa, and from Fairbanks, Alaska, 
to Paso Cortez, Mexico, It is planned 
to begin a new line of measure- 
ments from Thule, Greenland, ex- 
tending down the eastern coast of 
North and South America to Cape 
Horn and another from the Aleu- 
tian Islands along the eastern coast 
of Asia through Australia to Ant- 
arctica, The Alaska-Mexico line will 
be continued down the west coast 
of South America to Santiago, 
Chile. 

Complementary measurements at 
the same sites are to be made with 
Cambridge University’s compound, 
magnetically-compensated Invar 
pendulums. These measurements 
have already been made with the 
pendulum equipment of the U.S. 
Coast and Geodetic Survey. Al- 
though the three sets of equipment 
differ radically in design, the re- 
sults are in excellent agreement 
over the entire range. 


Gravimeter Measurements 

Measurements with gravimeters 
may be made with much grreater 
ease than pendulum measurements 
~—about five minutes for a reading 
as compared with about two days 
for a pendulum measurement. The 
instruments must, however, be cali- 
brated against pendulums or other 
first order stations, since the meas- 
urements are relative. 

The anticipated coverage of pen- 
dulum stations will permit the es- 
tablishment of new second-order 
networks and connections between 
existing nets by means of the gravi- 
meter. Such measurements are be- 
ing made principally by the Woods 
Hole Oceanographic Institution un- 
der the Office of Naval Research 
and by the Expéditions Polaires 
Frangaises. These measurements 
will be used to check the accuracy 
of various national gravity bases, 
establish a world network of gravity 
bases for reference purposes to tie 
existing gravity data to a common 
datum, and to establish regional 
control points for future work in 
areas for which there are no data. 

Although the University of Wis- 
consin-Woods Hole Oceanographic 
Institution group has made over 
three thousand measurements, much 
of the earth has not been covered. 
For example, no measurements 
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Scientists from the Dominion Observatory determining the acceleration due to gravity in the basement of Rockefeller Hall at Cor- 
nell. Dr. L. G. D. Thompson (right) and P. J. Winter found a preliminary figure of 32.1621 ft/sec’; the exact figure will be recorded 


have been made in areas under 
Communist control; it is hoped that 
measurements can be made in these 
previously politically inaccessible 
areas during L.G.Y, Such measure- 
ments will do much to resolve the 
uncertainty concerning the actual 
shape of the geoid, 

Gravity measurements will “be 
carried out as part of the general 
glaciological program in Antarctica. 
Seismic and gravity measurements 
will be made as part of the study 
of the ice and the underlying bed- 
rock. The gravity measurements 
will be used to determine the ap- 
proximate ice thickness in support 
of the seismic measurements; this 
is especially important in regions 
of poor seismic reflections. 

Submarine gravity measurements 
will be made with both gravimeters 
and pendulums as a supplement to 
the land areas study and as a means 
to study the structure of the con- 
tinental shelves, island ares, and 
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on a bronze plate in the floor. 


the parts of the earth’s crust that 
are covered by deep water. Much 
of this work will be done by the 
Lamont Observatory of Columbia 
University using the Vening-Mei- 
nesz compound pendulums. Other 
marine measurements will be made 
from two floating ice-floe stations 
in the Arctic Ocean. 

The object of the earth tide stud- 
ies is to determine the rigidity of 
the earth at tidal periods of ap- 
proximately 12 to 24 hours. The 
gravitational solar-lunar tide will be 
observed with two special LaCoste- 
Romberg gravimeters which will 
prov idea sensitivity about ten times 
that previously obtainable, but 
which are relatively insensitive to 
the high level of microseisms en- 
countered at island stations in mid- 
ocean. These measurements will be 
especially valuable if taken during 
1.G.Y., as it will be possible to cor- 
rect the results for ocean tides and 
meteorological conditions. 


In addition to the direct gravi 
metric studies, it is hoped that 
some observations of the LG.Y, 
Earth Satellite Program may con- 
tribute to our knowledge of the 
earth's gravitational field and re- 
lated work. 


Seismology 


Seismology is the study of elastic 
waves or vibrations in the earth, 
the origin of these vibrations, and 
the manner of their propagation. 
The LG.Y. seismology program will 
include studies of earthquakes 
seismic studies of the structure of 
the earth's crust through both earth 
quakes and artificially created dis- 
turbances, and studies of micro- 
seisms, 

There are now about three hun 
dred seismograph listening stations 
in operation throughout the world, 
at least twenty more will be com 
pleted during LG.Y. As the major 
ity of the stations now in existence 
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are, quite naturally, located near 
areas of known earthquake activity 
and in more ys populated 
areas of the earth, it is hoped that 
some new stations will be built in 
sparsely populated regions. 

A large amount of work on the 
problem of forecasting earthquakes 
will be done during LG.Y, Advances 
in the past few years, due mostly 
to the work of the California Insti- 
tute of Technology, have dealt 
mainly with the accumulation of 
earthquake energy in local regions 
or over broad areas, The character- 
istics of the change of accumulated 
energy with time are studied, and 
a simple mathematical relationship, 
which can be extended into the fu- 
ture, is found. The difference be- 
tween this theoretical curve and 
the known energy release is, then, a 
measure of the energy available for 
earthquake production, Specialized 
equipment is now being built which 
will measure the strain directly. 

Recent advances in equipment 
design have made possible the 
study of very long period earth- 
quake waves, Waves created by 
large earthquakes may have periods 
of six or seven minutes and ampli- 
tudes up to one-half millimeter. 

In the second phase of the LG.Y. 
program, earthquake waves are put 
to scientific use, As they travel 
through the earth, these waves are 
refracted and reflected according 
to their velocities and according 
to the density of the earth. Through 
the study of travel times and of the 
character of the vibrations at var- 
ious distances from the shock, seis- 
mologists can obtain information 
about the velocity of propagation 
and about the densities of various 
parts of the crust and the interior 
of the earth, 

Earthquakes, however, have a 
nasty habit of picking their own 
time and place, thus creating a dif- 
ficult problem in logistics. Unfor- 
tunately, the seismologist’s delicate 
equipment is not easy to transport 
to the scene of an earthquake. A 
program is, therefore, underway to 
study the structure of the earth’s 
crust by means of seismic waves 
produced artificially with explosive 
charges. Studies of the crust to a 
depth of thirty or forty miles may 
be made by this method, which has 
been used in oil exploration for 
many years, 

Areas slated for study by artificial 
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explosives include the crust under 
the Atlantic and Pacific Oceans, 
coastal regions and margins of 
ocean basins, and certain conti- 
nental areas. 


Microseisms, the cause of the 
high background noise found in 
earthquake recordings, are the 
gradually appearing and disappear- 
ing rumblings or background vi- 
brations of the earth. They are 
quite dissimilar to earthquakes in 
er they contain no sudden bursts 
of energy. In the last twenty years, 
it has been found that microseisms 
are due mainly to atmospheric dis- 
turbances, such as severe storms. 
Although the available data on mi- 
croseisms will be greatly increased 
by information from the new seis- 
mological stations and by the in- 
creased meteorological and oceano- 
graphic studies, no specific project 
is planned during LG.Y. to study 
them. 

Extensive research will be car- 
ried on in the Antarctic region. Sta- 
tions will be installed at Byrd, Pole, 
Knox Coast, and Adare Stations, if 
local conditions allow. In addition 
to providing information in a pre- 
viously unexplored region, these 
stations will give valuable data on 
the average ice thickness, micro- 
seisms, and the impulsive energy 
developed by movements of the ice. 

Portable seismographs in Antarc- 
tica will complement glaciological 
studies during the Antarctic sum- 
mers. They will be used to measure 
the thickness of the ice, the depth 
of the transition between the top 
and the underlying ice, and to de- 
termine the velocity of the elastic 
waves in the subglacial floor from 
which the nature of the bedrock 
can be ascertained, or, in the case 
of floating shelf ice, the depth of 
the water beneath it. 

These detailed studies of seismic 
waves and of the earth's gravita- 
tional field are only a small part of 
the thorough “going over” that our 
world will receive between now 
and July, 1958, but the information 
accumulated will be useful not only 
in these two fields, but in many 
others, when it is considered along 
with data from other programs. 


‘Geoid: A hypothetical figure. of the 
earth with the entire surface reduced to 
mean sea level. 

Gal; The c.g.s. unit of acceleration, One 
therefore, equals 107° em- 


milligal, 
sec 
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MOUNTAINS OF ICE 


(Continued from Page 61) 


One question about the Antarctic 
ice cap is whether or not it is ex- 
panding. Till now it was believed 
stagnate. In their search for the 
answer seismologists from several 
nations, including U.S. and U.S.S.R., 
crawl across the ice on huge trae- 
tors painted orange for visibility. 
Every few miles they set off an 
explosive charge. The interval be- 
tween the charge and its echo from 
the underlying bedrock is a clue to 
the ice thickness. In this manner it 
has been discovered that the Ross 
Sea Ice Shelf is 800 feet thick, and 
the bay beneath it is 1250 feet 
deep. 

In order to study the properties 
of the Antarctic glacier, teams drill 
down 300 or 500 meters for cores 
of ice, These are sent to the Engi- 
neers Corps laboratory at Wilmette, 
Illinois. Scientists there study grain 
shapes and analyse deformation to 
determine the mechanics of flow in 
the glacier. California Institute of 
Technology gets these cores to an- 
alyse the isotope oxygen content, 
which is the index of temperature 
at the time of precipitation. Study- 
ing layers upon layers of ice, sci- 
entists can derive information on 
climatic history of 500 to 1000 
years back. 

These then are the objectives of 
the L.G.Y. program for glaciology: 
to collect data into a comprehen- 
sive survey; to give us new insight 
into chemical and physical make- 
up of glaciers, their flow, their his- 
tory; and to enable us to predict 
future growth or retreat, and future 
effects upon the world’s climate. 
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“The future looks unlimited” 


“I wanted a career that offered variety, op- 
portunity and a chance to work with people,” 
says Lewis William Post, C.E., Michigan State, 
1950. “So I chose the telephone company. 


“My initial training—two full years of it— 
probed every phase of company operations and 
acquainted me with all of the jobs in the Plant 
Department, where | was starting. 

“Today, as Plant Engineer, I’m responsible 
for preventive maintenance of all field equip- 
ment, installation of new facilities for wire and 
cable, and I work with architects and builders 
on telephone needs in new buildings. 


Lew Post's career is with IHinois Bell Telephone 
Company. Many interesting career opportuni- 


“Selling’s part of my job, too, I sell ideas 
—like the wisdom of planning for telephone 
service when you're building. Recently | ad- 
vised an architect and an owner on telephone 
wiring and outlets in a new $160,000 medical 
center. I enjoy getting in on the ground floor 
of such projects and making contributions 
both as a civil and a telephone engineer, 


“In my area of Chicago there are 80,000 
telephones, home and business, More are be- 
ing added every day. There’s expansion every- 
where in the telephone business —all across the 
country. To me, the future looks unlimited.” 


(B) 


ties exist in other Bell Telephone Companies, ‘en "4 
Bell Telephone Laboratories, Western Electric 


and Sandia Corporation. Your placement officer 


Bell Telephone System 


can give you more information about them, 
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THE PRESIDENT’S MESSAGE 


In looking at our College of Engineering and taking stock of 
its accomplishments over the years, we have a right justly 
to be proud, Our enrollment, starting at less than 100 students 
when the University opened in 1868, has reached about 1900 as 
of the current year 

The 16,000 Cornell engineering alumni are perhaps our col. 
lewe's greatest asset, representing as they do men of prominence 
in nearly every line of endeavor 

Within the last twenty years great changes have taken place 
in our profession. More and more technical fields have opened, 
and the fields of usefulness of the engineer has broadened con- 
siderably. Ever wider is the realization that engineering training 
offers the best background for successful operation in manage- 
ment, administration and related areas not directly concerned 
with technology 

Our college has kept abreast of these developments. Cur- 
ricula in nine different engineering disciplines are now offered 
to undergraduates, Postgraduate work and research are con- 
tinually expanding 

Thirteen years ago it became obvious that a wider base of 
engineering was needed as well as stronger instruction in the 
collateral fields of economics and the liberal arts, The decision 
was made at that time to institute the five-year program in all 
branches of engineering at Cornell, Cornell was a pioneer in this 
decision, and the statement has been made that only Cornell 
would have been able to succeed in such a radical undertaking 
That it has been completely successful, and a major step for- 
ward in engineering education is clearly indicated by the annual 
tabulations of starting salaries of engineering graduates from 
different institutions 

In 1940 it became obvious that the space available at the 
north end of the quadrangle would never be adequate for the 
expanding needs of the Engineering College, and the decision 
was made to abandon various earlier plans for expansion, and 
to relocate at the south end of the campus. Olin Hall, started in 
1941, was the first step toward implementing this program 

We have now eight buildings occupied or a contract, 
which will make it possible within the next two years to vacate 
all of the buildings at the north end of the campus now used 
for engineering, except for the foundry. With the relocation of 
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the School of Industrial and Labor Relations, which is con- 
templated as soon as other quarters become available for it, we 
shall have a largely self-contained engineering quadrangle 

The realization of these objectives has been due largely to the 
vision, determination and single-mindedness of one man. Though 
assisted greatly by the generosity and strong support of a number 
of staunch Cornellians, it was nevertheless he who conceived 
the basic ideas and who is chiefly responsible for having carried 
them to execution, I refer, of course, to our Dean 

In two more years, Dean Hollister will retire, It is hoped, 
before that date is reached, to provide quarters for Metal- 
lurgical Engineering adjacent to Thurston Hall, to provide and 
house a nuclear reactor for instruction in that field, and to pro- 
vide apparatus and equipment still needed to complete the in- 
structional facilities, The total amount required to complete 
the Engineering Development Program is some $1,500,000 

Many Cornellians, unable to endow so substantial a gift as a 
building, have expressed a desire to assist in this undertaking 
It is to them; to all of us, in fact, that an opportunity will 
shortly be offered to subscribe to a share in this valuable work 

More detailed information will be forthcoming through other 
channels, but pending a formal solicitation, give thought to the 
need, to the greatness of Cornell and its engineering tradition, 
and to the share you would like to have in its Enginecring De- 
velopment Program, Donations for this purpose supplementing 
your regular gifts to the Alumni Fund are earnestly needed to 
complete the work so brilliantly begun. 

No amount is too small to be put to good use in achieving 
this important end, To those who wish to contribute more sub- 
stantially; who want to “build themselves in” as co-sponsors of 
the new and greater College of Engineering, the opportunity is 
offered to subscribe for “share units” in increments of $500, The 
names of those who do so will be made a part of the permanent 
archives of the college 

Only 3,000 share units from a body of 18,000 alumni will 
complete the job, and if those of us who are able will contribute 
each in accordance with his ability, completion of the task be- 
fore us will be rapid, and we shall share that feeling of being a 
part of a great institution which this opportunity makes possible 

Give thought to the need! Let's build ourselves in! 
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One of Cornell's most enthusi- 
astic supporters of International 
Geophysical Year is Dr. Carl W. 
Gartlein. A well known worker in 
the field of aurora, Dr. Gartlein is 
presently in charge of the visual 
observation section of aurora stud- 
ies during LG.Y. It is this work 
which has called him to the Antare- 
tic for a tour of inspection of the 
stations. 

Born in Connersville, Indiana in 
1902, Dr. Gartlein is the father of 
three children, one of whom is a 
freshman at Cornell. He began his 
early studies at DePauw Univer- 
sity, where he received his B.A. 
Completing his undergraduate work 
there, he came to Cornell, where he 
got his Ph.D. in physics. 

After finishing his graduate stud- 
ies at Cornell, Dr. Gartlein ac- 
cepted a position here as a physics 
instructor. He taught undergradu- 
ate physics for several years and 
then became Curator in Physics. 
He then held the position of Super- 
intendent of Technical Service Per- 
sonnel and later served as technical 
adviser on research and facilities in 
physics. 

During the past years, Dr. Gart- 
lein has become a member of the 
American Phy sical Society, the Op- 
tical Society of America, the Ameri- 
can Geophysical Union, and the 
American Association of Variable 
Star Observers. He is also a mem- 
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Professor 
C. W. GARTLEIN 


Alan S. Rosenthal, EE ‘60 


ber of Sigma Xi and Phi Beta 
Kappa. 

Dr. Gartlein’s work in the field 
of aurora studies began in 1935 as 
Director of National Geographic 
Cornell Study of Aurora. Naturally, 
this position has kept him busy. 

With the help of his wife, he has 
built, at his home, an elaborate 
aurora observation center. When 
first built, the laboratory employed 
a good deal of manual equipment, 
the use of which often proved in- 
convenient, On many occasions, Dr. 
Gartlein and his wife had to stay 
awake for an entire night in order 
to photograph a complete display. 
Now, however, automatic equip- 
ment eases their work considerably, 
Unfortunately, such equipment has 
the disadvantage of recording the 
light of burning buildings and 
other extraneous phenomena. 

Dr. Gartlein derives a great deal 
of pleasure from his aurora obser- 
vations with Professors Henshaw 
and Berkey of Colgate University. 
It is not uncommon for one to tele- 
phone the other in the middle of 
the night in order to observe a par- 
ticularly bright aurora. An observa- 
tion of this type is a fairly compli- 
cated procedure. Dr, Gartlein dest 
determines an aurora’s brightness, 
and then the observers decide upon 
camera settings. When everything 
is in order, photography begins. 

Through this procedure, the ob- 


servers have taken more than three 
hundred pairs of pictures. While 
making of this type, 
the men keep a telephone line con- 
stantly open. Dr. Gartlein often 
chuckles as he recalls his surprise 
at hearing Colgate football rallies 
over the phone, Another time Pro- 
fessor Henshaw heard a flock of 
geese passing through the sky be- 
fore they crossed his camera's field 
of view. 

Dr. Gartlein's experiences have 
enabled him to be a very under- 
standing director of visual aurora 
observations during LG.Y. Realiz 
ing the difficulties involved in mak- 
ing an observation, he has formu 
lated an original method of marking 
reporting cards, The cards provide 
a clear, concise, yet simple method 
of presenting aurora data, 

Besides their required reports, 
Dr. Gartlein’s nationwide family of 
observers sends pictures of auroras, 
Often included in these picture 
summaries are personal pictures of 
the observer and his apparatus, 
Each astronomer has a great deal 
of justifiable pride in his instru- 
ments. During our meeting, Dr. 
Gartlein showed me several un- 
usual set-ups for aurora observa- 
tion. One party had a one-man post 
built on the roof of his house. “Why 
is the observation booth so small?” 
asked, 


“I guess that’s all he needs,” re- 
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plied Dr, Gartlein. “He's a bache- 
lor.” 

During one of Dr. Gartlein’s 
meetings with LG.Y. scientists from 
other countries, his observer pro- 
gram evoked the admiration of the 
Russian scientist working with a 
similar project. He was impressed 
with the United States’ method of 
reporting data and decided to in- 
corporate some of these ideas into 
his own plans, Dr, Gartlein, in turn, 
was able to see some of the innova- 
tions in Russian cameras and hopes 
to use some of these changes in our 
program. 

Dr. Gartlein was impressed with 
the friendship and understanding 
scientist were able to 


he and the 
gain. The 
regularly now, Dr, Gartlein writing 


two men communicate 


in English, the other communicat- 
ing in Russian. “. . . that way we 
know that if the interpreters get 
things bungled, we've still got the 
original letter, and it's correct!” 

With the U.S. aurora program 
well under way, Dr. Gartlein with 
five other scientists is on his way 
to the Antarctic. He will be there 
during the six-month Antarctic day 
and will not see any displays; how- 
ever, the purpose of his trip is to 
check operational procedure in that 
region. 

The first leg of this trip will be 
made by plane to New Zealand. 
Here he will be able to make per- 
sonal observations of what he hopes 
will be vivid New Zealand displays. 
After ten days at New Zealand, the 
doctor will again board a_ plane; 


this time bound for the Antarctic 
outpost. 

While we were talking, Dr. Gart- 
lein took out a long list of instruc- 
tions from Washington regarding 
the trip. The instructions included 
an itemized account of the myriad 
items he will be issued. “I just sent 
my eyeglass prescription down to 
Washington, ” he exclaimed. “They- 
re giving me two specially ground 
pairs of sun glasses!” 

“I don't suppose your wife will 
be able to go with you on this trip?” 
I queried, 

“No,” he replied sorrowfully, 
“maybe some other time.” 

But then it occurred to me—Mrs. 
Gartlein would have to remain in 
Ithaca. After all, who else could do 
an adequate job of maintaining the 
Ithaca aurora observation post? 
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graduate study opportunity... 
an important “plus” benefit at Los Alamos! 


When a scientist or engineer comes to Los Alamos to work, it is important to him, and 
to us, that his fund of knowledge continues to grow. For that reason, the Graduate Center 
at Los Alamos is one of this interesting community’s most valuable assets. 

The Center, operated by the University of New Mexico, offers graduate programs in the 
fields of nuclear, mechanical and electrical engineering, chemistry, physics and mathematics. 


Additional facts of interest... 


e Instruction is by recognized leaders in their scientific fields from the laboratory staff and from the 
University of New Mexico 


« Classes are held in the evening, a few minutes from your Los Alamos residence 
! ¢ One-half of your tuition is paid by the Laboratory 
e Unique laboratory facilities and equipment are available 


¢ Los Alamos technical library, among the nation’s most complete, is open 24 hours each day for study 
and research, 


College graduates in the physical sciences and engineering who are interested in accepting 

important research assignments and at the same time continuing their advanced education 

are invited to write for more information. Details about the Laboratory, the Graduate 

' Center and the delightful family living conditions in northern New Mexico will be sent by 
return mail. 


Director or PersonneL 


Los ALamos Scientivic LABORATORY 
“ay amos Los Alamos, New Mexico 


OF THE UNIVERSITY OF CALIFORNIA Atomic Energy Commission 


LOS ALAMOS, NEW MEXICO 


r 
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WHICH OF THESE JOBS 
CAN YOU FILL? 


MISSILE GUIDANCE 


COMPUTER 


AND CONTROL ENGINEERING 
ENGINEERING 
@ Gyro Development @ Gyro Development 
eedback oystems Feedback Systems 
ELECTRICAL Analog Computers Analog Computers 
AND Military Specifications 
ELECTRONIC @ Electronic Circuitry Military Specifications 
Magnetic and Transistor Electronic Circuitry 
ENGINEERS Amplifiers Magnetic and Transistor 
with 2 or ° Design Amplifiers 
more years @ inverters j 
experience AC and DC Servo Motors Design 
in: e Electronic Research © inverters 
@ Fire Control Systems e AC and DC Servo Motors } 
Microwaves and Radar Electronic Research 
Missile Control Systems 


« Transmitters 

+ Pulse Circuits 
e@ Digital Computers and 
Data Processing 


Receivers 


Inertial Guidance Systems Inertial Guidance Systems 
e Gyro Development e Gyro Development 
with 2 or e@ Military Specifications @ Military Specifications | 
more years e Servo-mechanisms e Servo-mechanisms 
experience @ Product Design and Packaging @ Product Design and Packaging 
in: of Electro-Mechanical Devices of Electro-Mechanical Devices Ped 


Fire Control Systems 


RESEARCH e Electromagnetics @ Theoretical Mechanics 
SCIENTISTS @ Solid State Physics @ High-vacuum Techniques 
with broad e Electrical and Optical @ Electronic Circuitry 
experience Communications Systems @ Stability of Electrical and 
ins @ Physical Chemistry Mechanical Systems 


Do you dare tackle tough problems? At Ford standards of our present engineering staff. Our 
Instrument Co., finding the answer to problems projects are too important and too complicated 
to trust to most engineers, What will you do at 


is the engineer's prime responsibility. As a 


result, the engineer who meets this challenge FICo? That depends on your specific abilities 
receives the professional and financial rewards and experience. For details about the challenge, 

his work merits. Our qualifications are high, and environment, and opportunity at FICo, write * 
we want to be sure you can match the high Philip F. McCaffrey at below address. 


FORD INSTRUMENT 


DIVISION OF SPERRY RAND CORPORATION 


31-10 Thomson Avenue . Long Island City 1, N. Y. 
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Dan C. Kline 


Dan C. Kline, CE ‘25, (above), 
Box 247, St. Ignace, Mich., is erect- 
ing manager, American Bridge Di- 
vision, at Roanoke, Va. He has re- 
cently been project manager for the 
erection of the Mackinac Bridge. He 
first started with American Bridge in 
1926. 


G. T. Hepburn, EE ‘25, 47 Union 
Street, Apt. 306, Montclair, N.J., is 
rounding out 32 years with the long 
lines dept. of American Tel. & Tel. He 
has three children and three grand- 
children. His youngest, Dick, is flying 
for the Navy in Texas. 


Francis N. Bard, ME ‘04, is presi- 
dent of Barco Manufacturing Co., 
500 North Hough Street, Barrington, 
Ill. In addition to manufacturing rail- 
way supplies and metal specialties, 
the company has been active in the 
aviation and missile fields. Bard is 
donor of the Francis Norwood Bard 
Professorship of Metallurgical Engi- 
neering, now held by Professor 
George V. Smith. 


Rudolph E. Prussing, ME ‘04, is re- 
tired and lives at 999 Lake Shore 
Drive, Chicago 11, Ill, He was in 
Ithaca June 10 to attend the gradu- 
ation of his granddaughter, Susan 
P. Howe ‘57. 


Edward T. Foote, ME ‘06, is vice- 
president of Globe Union, Inc., man- 
ufacturers of storage batteries. Ad- 
dress: 4100 North Lake Drive, Mil- 
waukee 11, Wis. 
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Joseph O. P. Hummel, ‘26, has 
joined the firm of Haller, Raymond & 
Brown, Inc., State College, Pa., serv- 
ing as director of operations re- 
search. The company specializes in 
electronics research design. For the 
last three years, he has been with 
the operation research office at 
Johns Hopkins University. Prior to 
that, he had been an industrial en- 
gineer for Westinghouse Electric 
Corp., an associate professor in the 
department of industrial engineering 
at Pennsylvania State University, a 
member of the management consult- 
ant division of the War Production 
Board, chief of the wage incentive 
section, U.S. Department of Com- 
merce, and in 1950 he became a 
faculty member and research engi- 
neer at University of Florida. He is a 
fellow of the Society for the Ad- 
vancement of Management, a mem- 
ber of the American Institute of In- 
dustrial Engineers, as well as of the 
Institute of Management Sciences and 
the Operations Research Society of 
America. 


Arch G. Shaver, Jr., EE ‘27, is with 
Illinois Bell Telephone Co. His ad- 
dress is 217 South Albert Street, Mt. 
Prospect, Ill. 


F. Howard Cusack, EE ‘29, 11 
Hickory Street, Spring Valley, is con- 
tracts and services engineer, re- 
search and development depart- 
ment, Western Union Telegraph Co., 
New York City. He and Mrs. Cusack 
celebrated their silver wedding anni- 
versary August 17. 


Ronald C. Brown, ME ‘33, Mt. View 
Manor, RD 2, Fishkill, N.Y., is man- 
ager of the administration services 
department of the Military Products 
Division, International Business Ma- 
chines Corp., Kingston. He joined 
IBM as a machine assembler in 1933. 
Brown is also president of the Wap- 
pingers Central School Parent-Teach- 
ers Association and vice-president of 
the Cornell Club of Dutchess County. 


Gerhard Sonder, B.M.E. ‘48, is 
supervisor of compressor design on 
the T-58 gas turbine engine, small 
aircraft engine department, General 
Electric. His address is 54 Boylston 
St., Cambridge, Mass. 


John B, Upp, C.E. ‘49, has recently 
been made district manager of New 
York State for Intrusion-Prepakt Co. 
With offices at Ithaca he will be in 
charge of the company’s sales, en- 
gineering and operations for this 
state. 


Clarence W. Shonard, Ch.E. ‘49, 
has joined the staff of the Silicones 
Division, Union Carbide and Carbon 
Company located at Tonawanda, 
N.Y. His present assignment is in 
process development, Prior to join 
ing Carbide he was associated with 
Imperial Paper Co. 


Frank A. Ernandes, EE ‘56, has 
been awarded a Hughes Master of 
Science Fellowship enabling him to 
continue his education while em- 
ployed part-time at Hughes Air- 
craft Company in Culver City, Cali- 
fornia. 

Ernandes is a member of Eta Kap- 
pa Nu. He won a Frank Memorial 
scholarship and a John McMullen 
scholarship. 


Ward B. Browning, Jr., BSinEE ‘44, 
(below) 151 Greenhill Drive, Butler, 
Pa., has been named assistant works 
engineer, development and construc- 
tion, at the Butler Works of Armco 
Steel Corp. He joined Armco in 1946 
and served as engineering 
draftsman until 1951 when he was 
made senior electrical engineer. In 
1956, he became projects engineer 
of the Butler Works construction pro. 
gram. 


Ward B. Browning, Jr. 
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YOUR LEADERSHIP CAREER 


wih INGERSOLL-RAND 


double case, high pressure, boiler feed pump in ingersoll Rand's hydraulic labora 


tory 


umps of this type feed hot water into steam boilers at pressures up to 6500 psi. 


if you are interested in hydraulics... 


Here's what Pump Engineering at ingersoll-Rand 


can mean to you... 


N’ business or industry could long sur- 
vive without pumps. Their vital liquid- 
moving function is a fundamental part of 
our modern civilization. That's why pump 
engineering offers such a varied and fascinat- 
ing career — cutting across virtually every 
branch of every industry 

Ingersoll-Rand’s Cameron Pump Division 
in Phillipsburg, N.J., is one of the oldest, 
largest and most progressive pump manu- 
facturing plants in the world. As an engineer 


engaged in research, design, manufacture or 
sales of I-R pumps, you can be sure of three 
things — prestige, permanence and progress. 
The Company is a leader in its field, and 
so are the men you will work with. Here, 
long-range security and opportunities for ad- 
vancement are second to none. For further 
information on leadership careers at Ingersoll - 
Rand, contact your Placement Office, or write 
to Ingersoll-Rand, 11 Broadway, New York 
4, New York. 


EXCELLENT OPPORTUNITIES NOW AVAILABLE: 


* Sales Engineering ~ ME, IE, EM, EE, CE — Bachelor 


Design Engineering ~ ME — Bachelor & Master 


Production Engineering — ME, IE — Bachelor 


Business Engineering — Engineering & Business Degrees — Bachelor & Master 


10-689 


1 BROADWAY, NEW YORK 4, N.Y 


In ngersoll-Rand 


also means 
LEADERSHIP 
in 


Compressors 
and Blowers 
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Lift-slab, a construction technique first used in 1950, 
actually lifts huge concrete slabs skyward to form the 
floors and roofs of modern buildings. At first a novelty, 
the lifting of 500-ton slabs thirty feet in the air and more 
is now an everyday occurence. 

The technique is simple. Concrete slabs are poured 
individually at ground level, cured, and then lifted one 
at a time to proper elevation by a series of lifting jacks 
or screws. In each jack, a Denison hydraulic pump/motor 
furnishes constant, accurately controlled torque to follow 
up the lifting action of the jacks. 

With dependable hydraulic power, the operation is, 
in every practical sense, foolproof. 

Here is just one more instance where hydraulic power 
has been put to work for product or process improve- 
ment. Find out how hydraulics fit into your future. Write 
Denison Engineering Division, American Brake Shoe Co., 
1218 Dublin Road, Columbus 16, Ohio. 


DENISON 
drOllicaz 
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lee Baker tells whet it’s 
like to be... and why he 
likes being...c Manvfac- 
turing Engineer with IBM. 


*SOLUTION 
4 
” 


FIGURING OUT A CAREER? 


Selecting a career can be puzzling, too. 
Here’s how Lee Baker found the solution 
to his career problem—with IBM: 

Despite his impending Service hitch, Lee 
was hired by IBM in 1953. As a Technical 
Engineer, he entered the General Manu- 
facturing Education Program, a 10-month 
course with rotating assignments in all 
phases of the work: manufacturing, pur- 
chasing, production. Then came two years 
in Korea, Now back at IBM, Lee has been 
promoted to Production Control Engineer, 
responsible for designing systems to insure 
a smooth flow of work through the IBM 


electronic computer plant. “It takes creative 
engineering ability to design these systems,” 
says Lee, “and administrative ability to ‘sell’ 
a system to higher management.” 


There are many excellent opportunities for 
well-qualified engineers, physicists and 
mathematicians in IBM Research, Develop- 
ment and Manufacturing Engineering. Why 
not ask your College Placement Director 
when IBM will next interview on your 
campus?) Or, for information about how 
your degree will fit you for an IBM career, 


Mr. A. Whitehorne 


IBM Corp., Dept. 850 
JUST WRITE TO: 500 Medicen A 


New York 22, N. Y. 


INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 


CQUIPMENT 


THE CORNELL ENGINEER 


: 
on 
DATA PROCESSING 
MILITARY PRODUCTS 
nueerkiu SPECIAL ENGINEERING PRODUCTS 
SUPPLIES 


The Electronic Claassroom-—-RCA adds a new 


world of sight and sound to the “‘3 R’s”’ 


Today’s classroom is no longer 
bounded by books and blackboards. 
For our children, school is big as the 
world of sight and sound itself. 

RCA has sent the electron to school 
—in TV sets, radios, “Victrolas,”® rec- 
ords, tape recorders, film projectors. 
And with all this, valued help for 
teachers who must make fullest use of 
our overcrowded classrooms. 

Picture a civics class listening to a 
vital debate in the UN .. . a young- 
ster improving his diction with the 
help of a tape recorder... kindergart- 
ners dancing to folk music of a faraway 
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country ...internes watching an opera- 
tion close-up on closed-circuit TV. ... 
The applications are endless. 

Through its leadership in electronics, 
RCA contributes a great deal to the 
success of this new and broader kind of 
education. In fact, helping our on- 
coming generation to see, to hear...to 
understand ...is one of the most im- 
portant jobs we do. TMK) ® 


WHERE TO, MR. ENGINEER? 
RCA offers careers in research, de 
velopment, design and manufac 
turing for engineers with Bachelor 
or advanced degrees in M. 
or Physics, For full information, 
write: Mr. R, Haklisch, Manager, 
College Relations, Radio Corpora 
tion of America, Camden 2, N. J 


RADIO CORPORATION OF AMERICA 


Electronics for Living 
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COLLEGE NEWS 


ENG COLLEGE SPONSORS 
TUTORING SERVICE FOR 
FRESHMAN ENGINEERS 

Cornell University’s College of 
hensive pr - 
signed to aid 
change pate from the secondary 
school curtieulum to the more rig- 
orous teaching and more exacting 
study reqaitements of the college 
program, 

5. 
lege, has 4 
have beer 
ing fourtl 
in the ¢ 


fe, dean of the col- 
ed that 52 tutors 
from outstand- 
fifth year students 
, Engineering, 
than 600 en- 
will have the 
opportuni 
they begir 
There wil 
two subj 
physics, 
out 


we programs. 
emphasis in 
hematics and 
ter pointed 
led in col- 
xing who 
‘may also 


ure h 
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service, 
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College « 
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Physics of 
Sciences 
supervisio 
of Electri 
Carver, 
Mathemat 
ham, Profe 
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anonymou 
Under ¢ 


ot. Mat), 
tors will bw uitider the 


ofessor Emeritus of 
and Guy E. Grant: 
or Emeritus of Phys ‘us. 
is financed as a spe- 
by a grant from an 
engineering alumnus. 
program there will be 
wo 
tors on d ty, in h university 
dormitory cupied by 
freshmen 7:30 to 11 
Sunday (hg 
rooms «are first and thin 
floors of 
Halls. A ty 
to aid wor 
mathematics and physics. The serv 
ice is available to any freshman 
taking courses in either or both 
of the subjects. 

According to Dean Hollister, the 
new plan does not duplicate nor 
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Prof. ©. L. @ottrei 
Engineering, W. Bow 


Robert 


— the present student coun- 
seling service in dormitories nor the 
faculty advisor system. 

“The program will help freshmen 
to acc uire sound study habits and 


the accustomed secondary school 
pattern to the more rigorous and 
demanding college course,” Dean 
Hollister said, “It should help to 
insure the academic sucvess of a 
number of students whom the col- 
lege and the country » ill afford 
to lose.” 

Dean Hollister pof fd out that 
Cornell engineering Glen are 
among the highes stu- 
dents, academically, ho be admitted 
to the their 
problems are oF ability 
to learn, but rather team gre prob- 
lems of connectingstt 
preparation to the a 
of University study 


The followings. 
have been selected a ire, D 


ald Armstrong, Joel 


Blumenthal, Donald Lone 
ald Buzze li, Mrs. Mapilyn. Chie 
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Kraft, Wi 
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Gleno 4 
Marki Marriott, 
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change in its curriculum. The pro- 
gram change has its most pro- 
nounced affect upon first and sec- 
ond term scheduling by reducing 
the number of credit hours from 


an easier adjustment from seventeen to fifteen. 


This change was Mstituted be- 
cause of modern trends fh) chemical 
industries. Present tendencies seem 
to indicate a diminishiny need for 
rigorous training in laboratory pro- 
cedure, Following this policy, the 
School of Chemical Engineering 
has eliminated two three-credit in- 
organic chemistry courses which 
required a total of nine class hours 
per week, These courses have been 
replaced by a single four-credit in- 
organic chemistry course requiring 
fewer class and laboratory hours 
over a period of two terms. 


ee.» the pro- 

resent in- 

cal is felt, 
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covered ater term. 
modern 
ange will 
chemical 
ders ite his ad- 
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CHEMICAL ENGINEERING 
CURRICULUM CHANGED 

The School of Chemical Engi- 
neering has recently announced a 


Walter 


vr- 


having an averag 


tw 


amazing 
or almost 


were the 
ch group 
ween ten 
groups 


least five contacts, 


averaged at 
with the EP’s and MetE’s averag- 
ing between five and six. 

Starting salaries reflect the pres- 
ent shortage of technically-trained 
men, as the lowest offer accepted 
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was almost $5000 a year. For the 
one hundred twenty-one seniors ac- 
cepting positions in industry, the 
average pay was $493 per month, 
or over $5900 a year. Chemical En- 
gineers drew the highest offers, 
averaging $516 a month. CE’s had 
the lowest average, $469 a month, 
while the others ranged from $485 
to $505. The highest salary, $608 a 
month, was offered to an ME, as 
was the lowest salary, $390. 

Of the students not going to 
work in industry, the EP’s had the 
largest percentage going on to do 
graduate work, 55% (11 out of 20). 
Only five ME’s out of a class of 
seventy-five went on to graduate 
school, this being the lowest per- 
centage. In all, out of the group of 
1184 graduates who reported back 
to the university, 121 accepted posi- 
tions in industry, 30 went into mili- 
tary service, and 33 are continuing 
their studies in graduate school. 


ELECTRICAL ENGINEERS ANALYZE 
TRANSMISSION SYSTEM 

Electrical engineers from the 
Central Hudson Gas and Electric 
Company, Poughkeepsie, are en- 
gaged in a two-week analysis of 
their transmission system at Cor- 
nell’s School of Electrical Engineer- 
ing. 

Using the Cornell A-C Network 
Calculator, the engineers reproduce 
in miniature the transmission Sys- 
tem of the area covered by their 
company, study the load distribu- 
tion, and plan for expanding serv- 
ice. 

Fred P. Jones, of Central Hud- 
son's Planning Division, is in 
charge of the current research ses- 
sion, assisted by P. J. Hamill and 
Arnold Mastromonico of Pough- 
keepsie. 

This computing facility, under 
the supervision of Professor Simp- 
son Linke, has been in operation at 
Cornell for two years. Research As- 
sociate Lawrence B. Spencer, Cor- 
nell Class of 1934, directs all opera- 
tions of the installation. D. W. Pul- 
leyn is Assistant Operator. 


ARCHITECT STUDENTS ERECT HUGE 
PINE CONE DESIGNED BY FULLER 

A “pinecone,” 40 feet in diameter, 
now stands on the Cornell campus, 
the effort of a group of architecture 
students directed by architect-de- 
signer Buckminster Fuller. 

The structure is made of four-by- 
eight foot plywood sheets, and gets 
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Inside looking out at Buckminster Fuller's synergetic geometric dymaxic dome. It pro- 
vides maximum space per man hour of labor and pound of material. 


its pinecone appearance from addi- 
tional “tails,” four-by-eight sheets 
screwed onto the basic boards to 
provide strength and weatherproof- 
ing. 

The dome, five-eighths of a 
sphere, can stay as is, weather- 
proofed with aluminum paint, or 
can be used as a scaffoldless frame 
for a concrete dome. 

It cost $1,500 in materials and 
750 hours of unskilled student la- 
bor. Fuller estimates that, while 
scaffolding and framework for a 
concrete dome usually cost $4.50 
per square foot of floor area, this 
method would cost only $1.50 a 
foot, and the framework would not 
have to be removed. 


The plywood units were pre- 
pared ahead in a shop—holes bored 
with hand electric drills, painted 
with aluminum paint of spar var- 
nish and powdered metal, and 
joined with the tails. 

At the site, sheets were screwed 
together from the top down, be- 
ginning at a central pentagon- 
shaped opening at the top and 
working down to a circular ply- 
wood base that is a mounting for 
the structure. 

The Cornell Structure is another 
example of Fuller's “synergetic” 
geometry and dymaxion principle 
of getting maximum space per man 
hour of labor, pound of material 
and dollar of cost. 
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ENGINEERING QUAD PROGRESSES 


Another step has been made to- 
ward the completion of Cornell's 
new Engineering Quadrangle with 
beginning of construction on the 
civil engineering building this Sep- 
tember. Representing a $2,000,000 
gift from Spencer T, Olin ‘21, the 
building is expected to be com- 
pleted by the spring semester of 
1959. 

While power shovels were break- 
ing ground for this project, the 
moving of the College of Engineer- 
ing’s library and administrative of- 
fices to the newly finished Carpen- 
ter Hall was being completed, This 
building, a $1,000,000 gift of Walt- 
er S, Carpenter ‘10, will be dedi- 
cated November | by Mr. Carper. 
ter, 

Meanwhile, diagonally across the 
Quadrangle from Carpenter Hall, 
construction nears completion on 
Upson Hall, This hall, a gift of 
Maxwell Upson ‘99, will house the 
College of Mechanical Engineering 
when completed next spring, 

Completing the Quad, will be 
the $500,000 aeronautical engineer- 
ing building. Construction of this 
building, which will adjoin the 
southeast corner of Upson Hall, is 
expected to begin in the near fu- 
ture 


UPSON GUIDES BUILDING 
DEVELOPMENT PROGRAM 

Maxwell M. Upson, chairman of 
the board of the Raymond Con- 
crete Pile Company of New York, 
a Mechanical Engineering graduate 
in 1899, and donor of Upson Hall 
of Mechanical Engineering in 1956, 
has been named chairman of a new 
Engineering Development Com- 
mittee, organized to guide the Cor- 
nell College of Engineering build- 
ing and development program to 
completion, 

Mr. Upson will head a commit- 
tee which will launch a campaign, 
this month, to raise $1,500,000 
among the College's 19,000 alumni, 
to provide for the necessary facili- 
ties, landscaping, equipment, ete. 
which will complete the new En- 
gineering quadrangle. 

Buildings already built or pro- 
vided for represent a total cost of 
$14,000,000, and the new campaign, 
guided by a group of prominent 
alumni of the college, will bring 
the overall total to $15,500,000. 

Among the facilities sought in 
the new drive will be the first oor 
of metallurgical engineering 
building, apparatus and equipment 
for new and existing buildings, 
housing for a new nuclear reactor 
for teaching purposes, and land- 
scaping for the entire quadrangle. 


pik 


S. C. Hollister, Dean of the College of Engineering, and John F. McManus, Assistant 
Dean, discuss completion plans for the noes campus in the Dean's new office in 
Carpenter Hall. 
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HONOR STUDENTS ANNOUNCED 
Students on the Engineering 
Dean's Honor List have main- 
tained an average of eighty-five or 
better for the entire preceding 
academic year. The following 
Chemical, Metallurgical, Electrical 
and Agricultural Engineers have 
been placed on the Dean's List for 
the 1956-57 year. This list does not 
include summer co-op students. 
Their names will be published in 
the next issue of the ENGINEER. 
Chemical and Metallurgical 
Engineers 
Samuel W. Bodman III 
Philip J. Bowers Jr. 
William T. Dixon Jr. 
William KR. Foltin 
Harry L. Fuller 
Charles A. Gray 
Edward L. Hoffman Jr. 
William J. Krossner Jr. 
Roy J. Lamm 
Peter Nicoletopoulos 
Jimmie D. Patton 
Edward J. Quirk 
Charles S. Revelle 
George W. Roberts 
Laurence R. Steenberg 
Max C. Deibert 
Chester R. Fox 
Bartley R. Frueh 
Allen P. Miller 
Edward H. Zander 
Brinton S. Deighton Jr. 
Henry G. Kammerer 
Donald A. Leonard 
Jay L. Markley 
Donald H. Steinberg 
Roger K. Fisher 
Morton Friedman 
David S. Lermond 
John E. Lind Jr. 
George L. Mueller Jr. 
Mrs. Lavonne Olson Tarleton 
Martin H. Wohl 
Electrical Engineers 
Frank W. Ballou 
George E. Beine 
Joel Bergsman 
David A. Berkley 
Richard A. Brockelman 
John E. Burget 
Gerald A, Chayt 
Thomas H. E. Cottrell 
Paul H. DeGroat 
Kenneth W. Dodge 
Raoul Drapeau 
Richard F. Fellows 


(Continued on Page 84) 
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E.E.’s, M.E.’s, A.E.’s, Math, Physics and Chemistry Majors: 


oin the 
Vanguard Science 


Ws: have entered the age of fully guided supersonic missile flight. 
This state can be attributed, in large measure, to scientists and other 
technical men at the Applied Physics Laboratory (APL) of The 
Johns Hopkins University. Since 1945 we have been in the vanguard 
of the guided missile field. 


—- engineers and scientists with above-average ability will 
want to know more about APL: how we built the first ramjet engine, 
the first large booster rocket, achieved fully guided supersonic flight 
as far back as 1948, developed TALOS, one of the country’s most 
successful long range missiles, and how we are presently engaged in 
missile programs of such urgency that little is spared to facilitate 
their progress. 


You'll also be interested in finding out why the record of achieve- 
ment of our 550-man engineering and scientific staff is —- 
about how we can allow greater scope for creative thinking because 
our sole goal is technical achievement. 


Our laboratories, covering over 350,000 square feet, are located in 
rolling countryside midway between Washington, D. C. and Balti- 
more, Md. These facilities, combined with those of our 18 major 
contractors and Government test stations provide exceptional oppor- 
tunities for staff members to develop and extend their capabilities, 


For detailed information on APL, an organization of and for 
technical men and scientists, ask your Placement Officer for our new 
30-page publication or write: Professional Staff Appointments. 


The Johns Hopkins University 
Applied P hysics Laboratory 


8621 Georgia Avenue, Silver Spring, Maryland 
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Integrity, service and 

quality are the corner stones 
upon which NPC builds { 

its business and 


places its faith. 


Assurance of 
pertormance 
in virtually 


all industries 


Craftsmen in tool-making 


: broad experience and specialized 

skills with the latest in modern 

E Mah ins Facilities machinery enabling NPC to 
1 AY perform a broad service 
to many industries. 


and production combine their 


~ 


New \PRopucts Corroraril 


P, O. Box 666 Benton Harbor, Michigan Founded 
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Summer Conference 


Engineering 


The American Society for Engi- 
neering Education he ld its sixty- 
fifth annual meeting at Cornell last 
summer. The meeting provided an 
opportunity for members to hear 
numerous papers read and dis- 
cussed and offered leading educa- 
tors chance to resolve some of their 
teaching problems. 

Cornell was host to the society 
on three other occasions since its 
founding in 1893. Conferences were 
held here in 1923, 1926, and 1934. 
Of the Society's 7,500 members, 
sixty are Cornellians. 

The interests of the members are 
focused in 22 divisions. These di- 
visions include such fields as civil 
engineering, mechanical engineer- 
ing, educational methods, English, 
humanities, and industrial relations 
with technical institutes. 

The program ranged from the 
election of new officers and the 
presentation of awards to the read- 
ing of technical papers and sem- 
inars on all phases of engineering 
and engineering education. One of 
these papers criticized many engi- 
neering teachers for not creating 
an atmosphere which thinking 
can take place. 

Dr. Rohert A. Janke, author of 
the prize winning dissertation, 
stated that too much emphasis 
is placed on factual material. Such 
emphasis does not leave enough 
time to reflect upon the material 
or the manner in which it is inter- 
related. 

Dr. Janke suggested that engi- 
neering instructors take the time to 
demonstrate proper study methods 
to their students. He said that ex- 
amples and practical applications 
should be used only to focus upon 
fundamental principles and that 
textbooks should serve as guides 
to learning rather than sources of 
reference facts. The author also 
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suggested that we do away with 
any ideas about mass production 
engineering education (such as 
closed circuit television) for it can- 
not effectively replace the inter 
change of ideas which goes on in 
small classes. 

Dr. Janke’s pet peeve is the “cook 
book” laboratory experiments used 
in many courses. He felt that this 
type of laboratory discourages the 
student from doing his own think- 
ing. 

Another paper was presented 
dealing with the integration of 
subject matter, particularly mathe- 
matics, physics, and mechanics. 
The paper outlines the educational 
system used at Brown. By a careful 
reorganization of its courses to omit 
needless repetition, Brown manages 
to include all of the usual engineer 


Education 


ing courses in eight terms with only 
four courses per term. 

Freshman physics is 
since the subject matter is covered 
in mechanics and calculus. Mathe 
matics courses are not required al 
ter three terms because the study 
of differential equations is contin 
ued through mechanics of mate 
rials and electrical circuit courses 
Despite the radical nature of these 
changes, Brown has met with con 
siderable success by constantly re 
evaluating each course, 

\ speaker from the Navy Depart 
ment discussed the integration of 
school and industry. He stated 
that co-op students were better pre 
pared for industry than their non 
co-op Classmates. He pointed not 
only to the shortage of engineers 
but to the shortage of engineers in 


omitted 


Former ASEE president W. L. Everitt (Illinois) congratulates the new president, 
Fred Lindvall (CIT), and the new vice presidents, Carl Eckel (Colo.) and Clenn 
Murphy (lowa State). From left to right: Eckel, Lindvall, Everitt, Murphy. 
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supervisory capacities, The speaker 
felt that co-op students were the 
natural to fill these posi- 
tions since they have been exposed 
to industrial problems. 

The ASEE had also been con 
cerned with the attraction of engi- 
neers into teaching, A study of the 
recognitions and incentives offered 
teachers showed that some teachers 
lack the prestige which is due 
them. The Society some 
recommendations to make teaching 
more attractive, It suggested that 
each college try to promote the 
dignity and prestige of its faculty 
and that the difference in pay be- 
tween schools and industry be 
The ASEE felt’ that 
committees should be alerted to the 
needs of the staff and that these 
committees should make 
mendations to increase the staff's 
prestige and morale. A final sug- 
gestion was that awards be pre- 
sented to members of the faculty 
for distinguished service to teach 
ing. 

In conjunction with the teacher 
shortage, a paper was presented by 
a teacher at the Air Force Institute 
of Technology dealing with the 
Institute's program of activities for 
young instructors, The program has 
a threefold objective. It serves as 
an orientation for new engineering 
teachers; it provides a place for 
the young instructors to go to seek 
advice and to discuss teaching 
problems, and it provides an infor- 
mal atmosphere in which young 
instructors can better 
acquainted, This program had met 
with considerable success, and it 
has undoubtedly influenced many 
young engineering educators to re- 
main in the teaching profession. 


made 


eliminated 


recom: 


become 


In his presidential address, W. L, 
Kveritt cited eight problems that 
demand immediate attention from 
the Society, Studies being made 
in these range the 
proper guidance of high school stu- 
dents to the integration of students 
between technical institutes and 
colleges. These problems will be 
studied throughout the year, and 
many of them will be discussed at 
next year's conference to be held 
at the University of California 
(Berkeley) under the tutelage of 
the Society's new president, Fred 
Lindvall from the California Insti- 
tute of Technology 

by Peter M. Sacerdote 
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Karl A. Foster 
James B. Fraser 
Jeffrey Frey 
Robert S$. Gale 
Lewis M. Holmes 
Jay C. H. Hsu 
William J. Hudson Jr. 
Keith RK. Kleckner 
Arthur R. Kraemer 
John LaTour Jr. 
Robert J. Loane 
Herschel H. Loomis 
Lee A. Mackenzie 
Donald M. Malone 
Stephen J. Marmaroft 
Karl S. Menger 
Wiwat Mungkandi 
Michael L, Ossar 
Thomas W. Parks 
Martin P. Pope 
William Quackenbush 
Gerald E. Sacks 
David Sargent 

John G. Simek 
David Snyder 
Charles W. Stewart 
Howard H. Stoddard 
Enn Tammaru 

Roger G. Thomas 
Robert C. Waag 
Richard Weiss 
James J. Whalen 
William M. Wichman 


Agricultural Engineer 
Robert Barclay Beahm 


PROFESSOR APPOINTMENTS 
MADE IN CE, ME SCHOOLS 


Cornell announces the appoint- 
ment of three associate professors 
in its College of Engineering: Dr. 
Ta Liang in civil engineering, and 
Dr. Hugh N. Powell and Dr. Lionel 
Weiss in mechanical engineering. 

Dr. Ta Liang received his mas- 
ter'’s and doctor's degrees at Cornell 
and from 1951-54 he worked with 
D. J. Belcher and Associates, aerial 
photography analysts. He returns 
now from an engineering position 
with the firm of Knappen, Tippets, 
Abbett and McCarthy in New York 
City. 

An authority in aerial photog- 


raphy and soil mechanics, Dr. 
Liang is a contributor to “Land- 
slides and Engineering Practice,” 
published by the National Research 
Council, and co-author of a six- 
volume “Key to Aerial Photograph- 
ic Determination of Ground Con- 
dition, Landform Series,” published 
by the Office of Naval Research. 
His bachelor’s degree is from Tsing- 
Hua University in Peiping, China. 

Dr. Powell, since 1951, has done 
fundamental research in thermody- 
namics, combustion and gas dy- 
namics with the basic combustion 
unit of General Electric, in Cincin- 
nati, Ohio. 

He is a native of Birmingham, 
Ala., and a graduate of Georgia In- 
stitute of Technology. His Ph.D. is 
from the University of Delaware. 

Dr. Weiss has been on the mathe- 
matics faculty at the University of 
Oregon for the past year, and be- 
fore that spent seven years teaching 
statistics at the University of Mich- 
igan. 

He was a visiting assistant pro- 
fessor of mathematics at Cornell in 
1952-53 and has returned this year 
to offer some courses in mathe- 
matics, operations research and 
applied statistics in the industrial 
engineering department of Sibley 
School of Mechanical Engineering. 

He received BA and MA degrees 
in economics and a PhD in statis- 
tics at Columbia University. 


METALLURGICAL SOCIETY MEETS 


A reactivated Cornell Metallur- 
gical Society is holding monthly 
meetings on Friday evenings in 
Olin Hall. Freshmen, who usually 
don't encounter metallurgical prob- 
lems until they are upperclassmen, 
will be introduced to their future 
work by lectures, films and informal 
discussions. Richard Goodspeed, the 
secretary, said, “We want the So- 
ciety to be a cohesive unit of the 
Metallurgical School, where both 
freshmen and upperclassmen can 
gather socially and exchange ideas 
on metallurgy.” 

On October 11, Glen Tuffnell, 
president, presided over the first 
meeting of the term. “Woody” 
Woodcock, from the Ithaca Gun 
Factory gave an amusing talk on 
metallurgical failures in gun bar- 
rels. Beer and other refreshments 
were served in a social hour that 
followed the talk. 


(Continued on Page 87) 
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Small steel tube with a giant memory 


IBM engineers needed a small 
steel tube—a memory unit fora 
computer—whose whirling sur- 
face would pick up thousands of 
complicated figures as magnetic 
impulses, retain and, years later, 
read them back instantly. This 
called for the cleanest, most uni- 
form quality steel that could be 
produced. IBM consulted Tim- 
ken Company metallurgists, 
who recommended a certain 


analysis of Timken® fine alloy 
seamless steel tubing. IBM 
found the steel so clean that 
when properly plated it accu- 
rately recorded up to 100,000 
electro-magnetic impulses. So 
strong it withstood the centrif- 
ugal forces of 12,000 rpm with- 
out distortion or damage. It's 
another example of how Timken 
Company metallurgists solved 
tough steel problems. 


WANT TO LEARN MORE ABOUT 
STEEL OR JOB OPPORTUNITIES? 


To learn more about electric fur- 
nace fine alloy steel, send for “The 
Story of Timken Steel Quality”. 
had Ses help in planning your 
future, write for “Career Oppor- 
tunities at the Timken 
Company”. We will 
reply The 
Timken Roller 
Bearing Company, 
Canton 6, Ohio. 


See the next Timken Televent hour, "The Innocent Years"’ over NBC-TV, Thursday night, November 21st. 


TRADE-MARK REG. U.S. PAT. OFF. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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© ELECTRICITY FROM NEW 
CHEMICAL PROCESS 


The direct conversion of the 
chemical energy of gases into elec 
tricity-long a dream of scientists 
and for years a laboratory curiosity 

is now an accomplished fact with 
the development of the first fuel 
cell capable of economically pro 
ducing thousands of watts of pow- 
er, Hydrogen and oxygen are the 
two fuels used, 

The first application of this new 
fuel cell is in providing silent elec- 
tricity for the army's new “Silent 
Sentry.” This is the world’s smallest 
radar set and is capable of provid. 
ing information irregardless — of 
smoke, darkness or fog. The secret 
of the new fuel cell's success, ex- 
perts say, is the chemically treated, 
hollow, porous, carbon electrodes, 
through which the gases enter the 
cell, and which also conduct the 
elec tricity produced by the electro 
chemical reaction, 

The new cell is designed to 
work at ambient temperatures and 
at atmospheric pressure thereby be- 
ing the first that does not depend 
on high temperature or pressures 


This fuel cell provides a practical effi- 


cient means for converting hydrogen and 
oxygen gas and electricity. 
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for efficient operation. The effi- 
ciency of this device is about 75% 
as compared to 35% for a steam en- 
gine. Another distinct advantage of 
this cell is the fact that the chemi- 
cal constituents of the cell remain 
relatively unchanged during the 
course of their use while other bat- 
teries like a flashlight produce elec- 
tricity by the consumption of the 
chemical elements that compose it. 

This new cell is merely asealed jar 
into which are fed hydrogen and 
oxygen through the special hollow 
electrodes, The electrochemical re- 
action of the gases at these elec- 
trodes produces an electric current, 
with only water as a by-product. 
With the water disposed of by 
evaporation the life of the cell is 
theoretically unlimited. The fact 
that the cell can operate at normal 
atmospheric pressure does away 
with the large costs needed for 
machinery to produce high pres- 
sures. 

The new design is unique in that 
the cell can operate with hydrogen 
containing considerable impurities. 
This means that standard industrial 
grades of commercial purity can be 
used. Present design calls for the 
grouping of a number of specially 
catalyzed, hollow, porous carbon 
electrodes in a sealed cell contain- 
ing a solution of potassium hydrox- 
ide as the electrolyte. Hydrogen 
and oxygen enter the cell through 
the hollow electrodes, and diffuse 
through the porous carbon to the 
surface, where they come in con- 
tact with the electrolyte, At the hy- 
drogen electrode, the electrochemi- 
cal reaction with the potassium hy- 
droxide produces water and _re- 
leases an electron that enters the 
electrical circuit. The electron flows 
through the external circuits and re- 
turns to the cell at the oxygen elec- 
trode, where in the electrochemical 
reaction of the oxygen and the elec- 
trolyte, the electron is accepted, 
lonic conductivity through the elec- 
trolyte completes the electrical cir- 
cuit. The inherent advantages of 
the fuel cell make it an ideal source 
of silent electrical power in remote 
locations where conventional fuels 
or water power are not available. 


RADIO RECEIVERS WITH @ WITHOUT HYCON CRYSTAL FILTER 


This diagram shows the simplification of 
equipment requirements using the quartz 
crystal filter. 


HIGH FREQUENCY CRYSTAL 
BOON TO RADIO AND RADAR 

A new type of radio and radar 
component, a high frequency crys- 
tal, makes it possible for more radio 
stations to transmit without over- 
lapping and interfering with each 
other. The new device is a great 
space saver and can be compared 
to the conventional filters as tran- 
sistors are compared to vacuum 
tubes. With the ever increasing 
amount of radio communication 
messages crowding the air waves, 
the allotment of frequency bands 
has become a problem. The diffi- 
culty of designing a workable filter 
increases as one goes higher in fre- 
quency. Now that this new type of 
filter is available, commercial and 
military sources have made plans 
for new devices utilizing this de- 
vice. 

Constant servicing, particularly 
tuning and alignment, has been 
one of the major problems with 
radio receivers. With crystal filters 
a radio receiver does not normally 
have to be aligned after it is manu- 
factured. These quartz crystals are 
very stable under severe environ- 
mental conditions and can stand 
abrupt temperature changes and 
repeated heavy shock vibra- 
tion. Radio and radar receivers will 
now have fewer parts, since mul- 
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tiple conversion, a device for get- 
ting around certain filtering prob- 
lems, is unnecessary with the new 
device. Many uses of the new re- 
liable crystal filter will be in the 
field of mobile communications 
such as military vehicular radios, 
walkie talkies, & radios. Still more 
varied applications are also fore- 
seen. A tiny button microphone 
worn in the label may be developed 
with a capacity to transmit mes- 
sages or speeches several hundred 
yards without any connecting pow- 
er sources. Electronic specialists 
hail this low cost filter as one of the 
more important technological ad- 
vances of this decade. 


® RADIOISOTOPE CAPSULES 
SEALED BY REMOTE CONTROL 
A new welding unit has been de- 
veloped and is in use at Oak Ridge. 
The unit is remotely operated and 
uses an inert gas shielded arc weld- 
ing torch. The welding equipment 
consists of two portable units; a 
power supply unit and a remotely- 
operated assembly. The power sup- 
ply unit is of conventional design 
and includes a welding machine, 
control panel and motorized am- 
perage control. The remotely-oper- 
ated portion of the welding device, 
which is placed in a shielded cell 


equipped with mechanical manipu- 
lators, consists of a two-piece stain- 
less steel frame and motor-driven 
positioners for both the torch and 
containers. The main use wi!l be in 
sealing large sources of radioactive 
materials. These large sources will 
be used in medical and industrial 
application. Also radioactive mate- 
rial that has no present use can be 
saved for possible future use. 


© SPACE FLIGHT SIMULATED 
BY GLOBAL PROJECTOR 

An army engineer has developed 
a new device for simulating the ac- 
tual flight of a space vehicle. Called 
“Pantrack,” it projects a moving 
view of the terrain over which the 
vehicle “flies,” showing the area as 
it would be seen by an observer in 
a Space ship or satellite. The appa- 
ratus consists essentially of a pro- 
jector inside a globe, which may be 
positioned manually or automa- 
tically to show on a screen or wall 
any portion of the earth's surface 
either at rest or in motion. This de- 
vice can be used to track a satellite 
through the use of signals trans- 
mitted from the moving object con- 
trolling the drive motors of “Pan- 
track.” It is expected that this de- 
vice will be used to stimulate pub- 
lic interest in space travel. 


A technician is using a high temperature microscope to study material in the arc 
image furnace. 
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DIRECTOR WINDING 
ADDRESSES A. CHEM. E. 


Professor Winding delivered his 
first talk as the new director of the 
School of Chemical and Metallur 
gical Engineering before the mem- 
bers of the American Institute of 
Chemical Engineers at their meet 
ing on October 11 in Olin Hall 
Professor Winding, who succeeds 
Professor Emeritus Fred H, Rhodes 
in the top post in the school, re 
called the history of chemical engi 
neering at Cornell and compared 
the school’s present policies and 
curriculum to those at other chemi 
cal engineering colleges. 

AlChemE president, Michael 
Midler Jr., announced plans for the 
society's next speaker, Mr. G. L 
Andrews, plant manager of Procter 
and Gamble. He will speak about 
the “Chemical Engineer in Man 
agement” at the November 8 meet 
ing to be held in Olin Hall, 


ONE-HALF OF ENG STUDENTS 
RECEIVED FINANCIAL AID 

Almost one-half of the students 
enrolled in the College of Engi 
neering received form of 
financial aid for the year ending 
June 1957, according to a scholar 
ship report issued by Mr. Donald 
H. Moyer, director of the Office of 
Student Personnel in the College of 
Engineering. One student in four 
received aid directly from the Col 
lege; one in three was helped by 
University funds; and 813 won 
some form of scholarship aid, in- 
cluding awards made by the State, 
the alumni and various industries 
and foundations, Eighty more stu 
dents, enrolled in the Regular 
NROTC program brought the total 
of students receiving financial 
grants to nearly 504 

Scholarship expenditures by the 
College increased 44% during 1956 
57 to an alltime high of $302,729.46 
Since the scholarship stipends for 
engineering students from all 
sources amounted to $455,366.96, 
scholarships awarded by the Office 
of Student Personnel accounted for 
two-thirds of the total 

The report noted that there was 
a significant realignment last year 
in the pattern of scholarship awards 


some 


(Continued on Page 93) 
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Manufacturers of Super-Refractories Only 


REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 
HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materials:— 
GRAPHITE ——— SILICON CARBIDE FUSED ALUMINA ——— MULLITE 
MAGNESIA ZIRCON 


LAVA CRUCIBLE-REFRACTORIES CO. 
PITTSBURGH, PA. 


Printing 
Promotes 
Progress 


THE CAYUGA PRESS 


113 E. Green St. Ithaca, N.Y. Phone 2-2781 
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PORTER THOMPSON, Assistant Chief Engineer, Refinery Division 


MECHANICAL ENGINEERING 


One of a series of interviews in which 


Bechtel Corporation executives discuss 


career opportunities for college men. 


Question: Mr. Thompson, some en- 
gineering graduates seem to believe 
their first jobs might include little 
more than filing papers. Would that 
be true at Bechtel? 


THOMPSON: It would not. When the 
young man joins the Refinery Divi- 
sion, if he is a structural engineer he 
starts immediately to do structural de- 
sign work, under proper supervision. 
An electrical engineer would join our 
electrical group, working on electri- 
cal systems for refineries, doing some 
design work, taking off materials and 
working on instrumentation. 


QUESTION: What about mechanical 
engineers? 


THOMPSON: Mechanical and chemi- 
cal engineers may either go right into 
the process department, where they 
would do calculations, or into the 
project group where they would do 
routine designing and write specifica- 
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tions for pumps, exchangers, vessels, 
piping, instrumentation, insulation, 
ete. 


Question: There's certainly no sign 
of “paper shuffling,” is there? 


THOMPSON: No. The training period 
is interesting right from the start. 
After a few months, we like to send 
the young engineer out into the field 
so he can see the end result of what 
he has been doing. 


Question: What has been your 
experience as to the length of time 
required to train a man? 


THOMPSON: That will vary according 
to the man, so it’s impossible to gen- 
eralize. The young man will have 
some responsibility right from the 
start, but it may well be a matter of 
several years before he can actually 
take full responsibility for running 
a job. 


QUESTION: Assuming he handles his 
first assignments satisfactorily, what 
would be his first major step upward? 


THOMPSON: After from 6 to9 months 
his first responsible assignment might 
be on a project in connection with 
handling pumps. On his next project 
assignment he might have the re- 
sponsibility for handling pumps and 
exchangers. He would likely be 
assigned some other responsibility on 
each succeeding project. In that way 
he would get a good grasp of all types 
of work and eventually be capable 
of taking overall charge of a project. 


Question: Suppose he is in the 
structural phase; would there be any 
difference in his “basic training” ? 


THOMPSON; No, He would still have 
to serve his apprenticeship, moving 
gradually into more and more com- 
plex design work as he gains, a little 
at a time, the knowledge and experi- 
ence which qualify him to handle the 
overall job. 


Bechtel Corporation (and its Bechtel 
foreign subsidiaries) designs, engineers 
and constructs petroleum refineries, 
petrochemical and chemical plants; 
thermal, hydro and nuclear electric 
generating plants; pipelines for oil and 
natural gas transmission. Its large and 
diversified engineering organization 
offers opportunities for careers in many 
branches and specialties of engineering 
~~ 
..- Chemical... Hydraulic. 


Write for new brochures showing the 
wide variety of projects Bechtel builds 
throughout the world. 


Address: John F. O'Connell, 
Vice President, Industrial Relations 


220 Bush Street, San Francisco 4, Calif. 


BECHTEL 
CORPORATION 


SAN FRANCISCO 
Los Angeles « New York + Houston 
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How does a 
chemist happen? 


“New ideas,” Henry Thoreau wrote, “come 
into the world . . . with a flash and an ex- 
plosion and perhaps somebody’s castle 
roof perforated.” Many a budding young 
chemist has introduced his parents to 
chemistry in similar fashion, But the real 
making of a chemist takes place in quiet, 
unspectacular little ways. 

There is the challenge of a teacher who 
asks two new questions for every one he 
answers. 

There is the mental sweat and labor of 
working out a quantitative analysis—end 
the glowing pride of being right, to the 
fourth decimal place. 

There is the romance of chemistry writ- 
ten wordlessly in the twinkle of an aging 
professor’s eye. 

There is memorizing and mixing. . . 
calculating and titrating and cramming. 
Hour upon unending hour of them. 

But the hours, the days, the years of 
work and study silently dissolve in that 
magic moment when a new idea strikes . . . 
in that moment when all that has been 
done is forgotten, when all that seems im- 
portant is to learn if this new thing that has 
never been done, can be done. 

In that fleeting moment, the student be- 
comes a scientist and begins for the first 
time to use chemistry to help people gain 
a little more comfort, a little extra con- 
venience, a little better health. 

It is many such moments that make a 
career in the chemical industry exciting, 
challenging, and very, very satisfying. 
Write for a copy of our booklet which 
shows how you can achieve this type of 
satisfaction at Koppers. Koppers Com- 
pany, Inc., Pittsburgh 19, Pennsylvania. 
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Perhaps you have heard some classmate say, almost complacently, 
“Times have changed.” 


and equally With many branches of industry today openly competing for good 
important, science and engineering graduates, who can blame the young graduate-to-be 
for feeling supremely confident. You know you can get a job, 
are you going to know that salaries are high and are fully aware that 
get somewhere? men with technical backgrounds are moving up to administrative 
positions in ever-increasing numbers. 


Nevertheless, in many respects, times have not changed at all. 
That “first job” is every bit as important today as it was five, ten, twenty 
years ago. Starting salaries remain only one of many factors to be 
considered. And a man’s future is still necessarily linked to the future 
of the company for which he works. Moreover, a thoughtful examination 
of such matters as potential growth, challenge, advancement policy, 
facilities, degree of self-direction, permanence, benefits and the like often 
indicates that real opportunity still does not grow on trees. 


For factual and detailed information about careers with the 
world’s pioneer helicopter manufacturer, write Mr. Richard L. Auten, 
Personnel Department. 


IKORSKY 
AIRCRAFT 


One of the Divisions of United Aircraft Corporation 
BRIDGEPORT-STRATFORD, CONNECTICUT 
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10 years from now 
will you be proud 


of your decision? 


The right decision now, at the launch- PPG, it isn’t necessary to wait for a 
ing of your career, can do much to man’s retirement or death before you 
influence your success. move up in the ranks. Opportunities 

Pittsburgh Plate Glass Company has are opening up all the time in all of its 
a host of fine young men who are hold- important divisions: Paint, Glass, 
ing responsible positions in the PPG Chemicals, Brushes, Fiber Glass. 
organization. Ten years ago, many of This is your year of decision. We 
them were faced with the same decision invite you to look into Pittsburgh Plate 
that now faces you: “Which company Glass Company. To help you become 
shall I select?” better acquainted with PPG, we sug- 

They chose PPG because it offers gest you get a copy right away of the 
unlimited opportunity. PPG has never booklet entitled, ‘Toward New Hori- 
stopped expanding or growing in its zons with Pittsburgh Plate.” Ask your 
73 years of existence. Its markets are placement officer for a copy or write 
constantly increasing. PPG's manage- directly to the Pittsburgh Plate Glass 
ment is progressive. It seeks men who Company, General Personnel Director, 
can grow with the company . . . men One Gateway Center, Pittsburgh 22, 
who can take over responsibilities. In Pennsylvania. 


iP) PAINTS + GLASS + CHEMICALS + BRUSHES + PLASTICS + FIBER GLASS 
G 


PLATE: Wea COMPANY 
345 PLANTS, MERCHANDISING BRANCHES, AND SALES OFFICES LOCATED IN 250 CITIES 
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COLLEGE NEWS 


(Continued from Page 87) 


Expenditures for undergraduates 
from the John McMullen Fund 
dropped by nearly $25,000, and 
those by other University agencies 
by nearly $20,000. These decreases 
were more than offset, however, by 
an increase of 63% in industrial and 
foundation awards, and 24% greater 
expenditures from other endow- 
ment funds in the College. 

During the year the current 
philosophy of making scholarship 
awards was questioned. The sere 
was made that it would be desir- 
able to reward scholastic excellence 
with higher stipends rather than to 
base all stipends on need. The re- 
port stated that “there is much to 
recommend this view but it is very 
difficult, if not impossible, to recon- 
cile such procedure with the prac- 
tice now prevailing of basing sti- 
pends on need, In some Schools of 
the College, industrial scholarships 
have been solicited where need has 
been only a minor factor and these 
awards have been made to out- 
standing upperclassmen as prizes. 
Until such time as a return to the 
‘monetary incentive’ philosophy of 
scholarship awards is possible, a 
few such ‘Prize’ awards made an- 
nually to upperclassmen might take 
the edge off the question. 


STUDENTS WIN AWARDS FROM 
WELDING FOUNDATION 

Donald B. Malcolm, a student in 
the Machine Design Department of 
the Sibley School of Mechanical 
Engineering, won the Third Grand 
Award in the annual competition 
sponsored by The James F. Lincoln 
Arc Welding Foundation of Cleve- 
land. He designed a machine to 
handle work for automatic welding, 
The Lincoln Foundation awarded 
him $500 and the Machine Design 
Department was presented with a 
$250 scholarship to be known as 
the Donald Barkley Maleolm-Lin- 
coln Foundation Scholarship. 

Four civil engineers at Cornell 
working together won a Fourth 
Award in the Structural Awards 
class valued at $75. They are: Sam 
Codella, Donald Crotty, Jerome 
Quinn and John Rawlins. They sub- 
mitted a paper entitled, “Structural 
Framework for a Suspended Mono- 
rail Rapid Transit System.” 


NOVEMBER, 1957 


The Lincoln Foundation is spon- 
soring a similar competition for the 
current school year to again interest 
undergraduate engineers in study- 
ing how welded design can reduce 
costs and improve both machines 
and structures of all types. Any 
resident undergraduate can partici- 
pate, 


AMERICA’S EARTH 
SATELLITE DISCUSSED 


Dr. Charles F. Green, an author- 
ity on rocket development, ad- 
dressed a joint meeting of the Ith- 
aca section of the American Insti- 
tute of Electrical Engineers and 
the Ithaca section of the Institute 
of Radio Engineers at 8:00 p.m. 
Friday (October 4) in Room 101 of 
Phillips Hall, 

Dr. Green discussed “Our Ap- 
proach to the Earth Satellite.” He is 
visiting professor of electrical en- 
gineering at Cornell and manager 
of advanced development, Aero- 
nautic and Ordnance Systems Di- 
vision of the General Electric Ad- 
vanced Electronics Center in Ithaca. 

A member of the Upper Atmos- 
phere Research Panel since 1946, 
Dr. Green is the author of a book, 
“Rocket Exploration of the Upper 
Atmosphere.” He has also published 
numerous articles concerned with 
radio aids to air navigation and 
rocket development. He has been 
associated with General Electric 
for more than 25 years, 

Members of AIEE and IRE in- 
spected the Microwave Astronomy 
Laboratory in the afternoon and 
met for dinner at 6:30 p.m. in the 
Kimball Dining Room at Willard 
Straight Hall. 


C.A.L. SUPPORTED 
PROFESSORSHIPS INCREASED 


Cornell Aeronautical Laboratory, 
Inc. announced that it has increased 
the number of Laboratory sup- 
ported professorships at Cornell 
University. 

The Laboratory has supported 
one professorship each year a the 
past four years. This year, CALs 
Board of Directors authorized the 
support of a second professorship 
for the coming aod year. Plans 
also were made for the addition of 
a third for the following year. 

Professor Mark Kac of the Uni- 
versity’s Mathematics Dept. and 
Prof. Henry McGaughan of the 


Electrical Engineering Dept. were 
named to fill the positions for the 
coming year. Prof. Kac held the one 
CAL, chair in 1956. 

In return for the Laboratory's 
support, both professors will con- 
duct courses, on a once-a-week 
basis at the Laboratory for CAL 
employees, University credit may 
be obtained by those who success- 
fully complete the courses. 

The third professorship will be 
filled by a Cornell University fac- 
ulty member who is expected to 
take up full time residence at the 
Laboratory, 


UNIVERSITY ESTABLISHES 
ME PROFESSORSHIP 


A $500,000 bequest to Cornell 
University by the widow of a 1911 
Cornell mechanical engineering 
graduate will enable the Univer- 
sity to establish a distinguished 
professorship in mechanical engi- 
neering. The bequest, made for the 
specific establishment of the Jo- 
seph C. Ford Professorship, has 
been made by Mrs. Vera V. Ford 
of Madison, Wisconsin, who died at 
Madison on March 3, 1957 

Mr. Ford, who received his 
mechanical engineering degree at 
Cornell in 1911, was founder and 
president of the Celon Company 
from 1926 until his death on Octo- 
ber 20, 1956. 

According to terms of Mrs. Ford's 
will, admitted to probate at Madi- 
son on April 9, the bequest to Cor 
nell University shall be used to es- 
tablish “a distinguished professor- 
ship” in mechanical engineering, 
The intent, according to the will, 
is to provide for the initial salary 
and for salary increases which may 
become essential to maintain the 
professorship. 
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Phillips offers 
Careers in the 
Nation’s Foremost 
Growth Industry 


Petroleum, in addition to being the world’s 
most important source of energy, is also a 
vital raw material for thousands of petro- 
chemicals. Keeping pace with the increasing 
demand for oil and natural gas, the petroleum 
industry is a leader among the nation’s growth 
industries. And Phillips Petroleum Company 
is the fastest growing of the ten largest oil 
companies, 

Phillips rapid and continuing expansion 
offers excellent opportunities for technical 
graduates to choose careers in such varied 
fields as research, exploration, production, 
manufacturing, transportation and marketing. 
And in addition to petroleum fuels and lubri- 
cants for automotive, aircraft and industrial 


use, we produce and market a wide variety of 
petrochemicals, and operate Government- 
owned rocket fuels and atomic energy instal- 
lations. 

Thus, no matter what your interests are, 
you will find a challenging opportunity in 
some phase of our operations. Write to our 
Technical Manpower Division today for your 
copy of our new brochure, “Career With A 
Future.” And be sure to arrange for an inter- 
view with the Phillips representative when he 
visits your campus, 


D. R. McKeithan, Director 
Technical Manpower Division 


\ PHILLIPS PETROLEUM COMPANY 


Bartlesville, Okiahoma 
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THE LOCKHEED MISSILE SYSTEMS 


Advanced Study Program for 
M.S. and Ph.D. DEGREES 


in science and engineering 


University of California at Los Angeles + University of Southern California 
University of California at Berkeley + Stanford University 


The Graduate Study Council offers an Advanced Study Program to enable 
qualified individuals to obtain M.S. or Ph.D. degrees. Under this program the 
participants are employed in their chosen fields of research and development 

at Lockheed Missile Systems while concurrently pursuing graduate study. 
Eligible students must be U.S. citizens holding M.S. or B.S. degrees 

in fields of Engineering, Mathematics and Science applicable to missile 

systems research and development. 

Students are invited to contact their Placement Officer for additional information 
or write: 


COLLEGE RELATIONS DIRECTOR 


Mi ISSILE SYSTEMS 


A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


PALO ALTO + SUNNYVALE ¢ VAN NUYS ¢ CALIFORNIA 
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TRESS STRAIN... 


Pilot to Navigator: “Where are 
we?” 

Navigator to Pilot; “Due to my 
extensive training in caleulus and 
trigonometry, | have calculated our 
position to he three miles from in- 
finity,” 


We are scholars. Yes we are. We 
recently traced the origin of the ex- 
pression, “Hurrah for our side!” 
back to the crowds lining the 
streets when Lady Godiva made 
her famous ride sidesaddle through 
the streets of Coventry. 


A woman bought a $300 suit at 
Hattie Carnegie’s and was a ypalled 
to see what appeared to be i. suit 
at Ohrbach’s for $32.50. She rushed 
right back to Carnegie’s and told 
them about it. “But Madam,” said 
the saleswoman, “the Ohrbach copy 
probably wasn't 100 per cent virgin 
wool,” 

“At these prices I should care 
what the sheep do at night?” 
screamed the customer, 


“You can't beat the system,” 
moaned the student after his last 
semester's grades. “I decided to 
take basket weaving for a snap 
course, but two Navajos enrolled 
and raised the curve, and I 


flunked,” 


The efficiency expert died after 
many years of faithful service, and 
his company had arranged an elab- 
orate funeral, The pallbearers were 
carrying the casket out of the 
church when suddenly the coffin 
lid popped open and the expert 
sat up and said, “If you put this 
thing on rollers, you can lay off 
four men.” 


A South American was describ- 
ing his country to an American 
woman: 

“Our most popular sport is bull- 
fighting,” he told her. 

“Isn't it revolting?” she asked. 

“No,” smiled the man, “that’s the 
second most popular sport.” 


96 


Maisie was in a bar having a 
beer when an English friend walked 
in. 

“Aye say, Maisie, are you ‘aving 
one?” 

“No, it’s just the cut of me coat.” 

a 

A little old lady riding on the 
train was passing the time by work- 
ing a crossword puzzle. Turning to 
the man beside her, she asked: “I 
wonder if you would help me with 
my puzzle?” 

“I might,” he replied, “what's 
the matter?” 

“Well,” the lady said, “all I need 
is a four letter word ending in it. 
It’s something found in the bottom 
of a bird cage, and that the gover- 
nor is full of it.” 

“Hmmmm,” said the man, “that 
must be grit.” 

“So it is,” exclaimed the little 
lady, “do you have a pencil with 
an eraser?” 

His wife lay on her death bed, 
pleading, “I want you to promise 
that you'll ride in the same car 
with my mother at the funeral.” 

He finally conceded. “O.K. But 
it’s going to ruin my whole day.” 

oO 

Thermometers: Something else 
graduated with degrees without 
having brains. 

A Broadway producer was seek- 
ing to interest a dress manufacturer 
in backing a show. He took him to 
a rehearsal. One leggy lass after 
another appeared before him in 
scanty costumes. The 
merchant gaped intently, but all he 
said was an occasional “Phooey.” 

The producer, annoyed, finally 
said, “Here 1 show you some of the 
most beautiful girls in the world, 
and all you do is sit there and say 
‘Phooey’.” 

“IT wasn't thinking of the girls,” 
said the merchant sadly, “I was 
thinking of my wife.” 

oO oO 

Best way to cure a woman of 
most any illness is to tell her that 
the symptoms are just a sign of old 
age. 


FEMALE IN THE LAB 

Atomic Weight: Reputed to be 
120. Isotopes are known to exist be- 
tween 90-180. 

Occurrence: Found both free and 
combined. In combined state it is 
found with man. 

Physical Properties: All colors, 
sizes and shapes. Seldom found in 
pure state. Boils at nothing and will 
freeze without reason. Surface is 
usually covered with film of paint 
or oxide in various colors and 
depths, Unpolished specimen turns 
green in presence of highly pol- 
ished one. All varieties melt if used 
incorrectly, Density is not so great 
as generally supposed. 

Chemical Properties: Highly ex- 
plosive and dangerous in expe- 
rienced hands, Extremely active in 
the presence of men. Possesses great 
affinity for gold, silver, platinum 
and all precious stones. Has the 
ability to absorb great quantities of 
expensive food and drink. May ex- 
plode spontaneously when left alone 
with man. Sometimes yields to 
pressure, Fresh variety has great 
magnetic attraction, but ages rap- 
idly. 

Use; Chiefly experimental. Effi- 
cient cleaning agent. Acts as a posi- 
tive or negative catalyst in the pro- 
duction of fevers. 

Unsolved Problem: The thing 
that mystifies many engineers is the 
fact that the most streamlined spec- 


imens offer the most resistance. 
o 
Committee—A group of the unfit, 
appointed by the unwilling to do 
the unnecessary. 
Put off until tomorrow what you 
can do today; you have made 
enough mistakes already, 
Marriage is like a hot bath, once 


you get used to it, it’s not so hot. 


Lecture — something that can 
make you feel numb on one end 


and dumb on the other. 


M. E. on way to lecture: “I'm 
going with an open mind, a com- 
plete lack of prejudice and a cool 
rational approach to listen to what 
I'm convinced is pure rubbish.” 
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PHOTOGRAPHY AT WORK 
No. 30 in a Kodak Series 


Pepsi-Cola International Panorama, 
a magazine of places and people, 
reaches people around the world, 
builds recognition for Pepsi-Cola asa 
product associated with the better, 
happier side of lite, 


Photograph 


speaks 


in ever 


This picture leaves no doubt that Netherlanders 
are neighborly. 


What better way to say people take naturally to 


“Pepsi” whether in Leopoldville or Lichtenstein? 


To tell its story in 75 coun- 
tries, Pepsi-Cola puts pictures 
to work to add meaning to the 
product’s global billing as ‘‘the 
refreshment of friendship.’’ 


To build up an atmosphere of 


friendliness and understanding 
in markets around the world, 
Pepsi-Cola Incernational pub- 
lishes Panorama’ —and gives the 
brunt of the job to photography. 

Photography knows no lan- 
guage barrier. It is clear ro young 
and old alike- appeals to every- 


one. With photography, people 


are real; situations authentic, 
convincing. This is what makes 
photography such a powerful 


salesman. 


Large businesses and small can 
use this powerful salesmanship— 
can also use photography to cut 
costs and save time in many other 
ways. It can help with problems 
of product design—can watch 
quality in production. It trams. 
It cuts ofhce routine. You'll find 
that it can work for you, too, 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


With photography and photographic processes 
becoming incre asingly important in the business 
and industry of tomorrow, there are new and 
challenging opportunities at Kodak in research, 
engineering, clectromes, design and production, 


CAREERS WITH KODAK 


If you are looking for such an interesting oppor- 


tunity, 
Kodak Address 

Personnel Deprt., 


Rochester 4, N.Y. 


Susiness and 


hastman 


ec hn al 
Kodak Company, 


write for information about careers with 
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Although many surveys show that salary 
is not the prime factor contributing to job 
satisfaction, it is of great importance to 
students weighing career opportunities. 
Here, Mr. Gouldthorpe answers some 
questions frequently asked by college 
engineering students. 


Q. Mr. Gouldthorpe, how do you deter- 
mine the starting salaries you offer 
graduating engineers? 


A. Well, we try to evaluate the 
man’s potential worth to General 
Electric. This depends on his quali- 
fications and our need for those 
qualifications. 


Q. How do you evaluate this potential? 


A. We do it on the basis of demon- 
strated scholarship and extra-curric- 
ular performance, work experience, 
and personal qualities as appraised 
by interviewers, faculty, and other 
references. 

Of course, we’re not the only com- 
pany looking for highly qualified 
men. We're alert to competition and 
pay competitive salaries to get the 
promising engineers we need. 


Q. When could | expect my first raise 
at General Electric? 


A. Our primary training programs 
for engineers, the Engineering Pro- 
gram, Manufacturing Program, and 
Technical Marketing Program, gen- 
erally grant raises after you’ve been 
with the Company about a year. 


Q. Is it an automatic raise? 


A. It’s automatic only in the sense 
that your salary is reviewed at that 
time. Its amount, however, is not 
the same for everyone. This depends 
first and foremost on how well you 
have performed your assignments, 
but pay changes do reflect trends in 
over-all salary structure brought on 
by changes in the cost of living or 
other factors. 
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One of a series 


Interview with General Electric’s 


Hubert W. Gouldthorpe 


Manager—Engineering Personnel 


Your Salary 


Q. How much is your benefit program 
worth, as an addition to salary? 

A. A great deal. Company benefits 
can be a surprisingly large part of 
employee compensation. We figure 
our total benefit program can be 
worth as much as 1/6 of your 
salary, depending on the extent to 
which you participate in the many 
programs available at G.E. 


Q. Participation in the programs, then, 
is voluntary? 

A. Oh, yes. The medical and life 
insurance plan, pension plan, and 
savings and stock bonus plan are all 
operated on a mutual contribution 
basis, and you’re not obligated to 
join any of them. But they are such 
good values that most of our people 
do participate. They’re an excellent 
way to save and provide personal 
and family protection. 


Q. After you've been with a company 
like G.E. for a few years, who decides 
when a raise is given and how much it 
will be? How high up does this decision 
have to go? 
A. We review professional salaries 
at least once a year. Under our 
philosophy of delegating such re- 
sponsibilities, the decision regarding 
your raise will be made by one man 
the man you report to; subject to 
the approval of only one other man 
his manager. 


Q. At present, what salaries do engi- 
neers with ten years’ experience make? 
A. According to a 1956 Survey of 
the Engineers Joint Council*, engi- 
neers with 10 years in the electrical 
machinery manufacturing industry 
were earning a median salary of 
$8100, with salaries ranging up to 
and beyond $15,000. At General 
Electric more than two thirds of our 
10-year, technical college graduates 
are earning above this industry 


median. This is because we provide 
opportunity for the competent man 
to develop rapidly toward the bigger 
job that fits his interests and makes 
full use of his capabilities. As a 
natural consequence, more men have 
reached the higher salaried positions 
faster, and they are there because of 
the high value of their contribution. 

I hope this answers the question 
you asked, but I want to emphasize 
again that the salary you will be 
earning depends on the value of 
your contribution. The effect of such 
considerations as years of service, 
industry median salaries, etc., will be 
insignificant by comparison. It is 
most important for you to pick a job 
that will let you make the most of 
your capabilities. 


Q. Do you have one salary plan for 
professional people in engineering and 
a different one for those in managerial 
work? 


A. No, we don’t make such a 
distinction between these two im- 
portant kinds of work. We have an 
integrated salary structure which 
covers both kinds of jobs, all the way 
up to the President’s. It assures pay 
in accordance with actual individual 
contribution, whichever avenue a 
man may choose to follow. 


* We have a limited number of copies of 
the Engineers Joint Council report en- 
titled ‘'Professional Income of Engi- 
neers--1956."" If you weould like a 
copy, write to Engineering Personnel, 
Bidg. 36, 5th Floor, General Electric 
Company, Schenectady 5, N. Y. 999-7 


LOOK FOR other interviews dis- 
cussing: © Advancement in Large 
Companies @ Qualities We Look For 
in Young Engineers @ Personal De- 
velopment. 
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